
Alter Delta Max Total CVP/SWP Exports 
-nati Cross in cf s 
ve Channel 

A Closed 4/1 to 5/31 1500 
4/1 to 6/1 to 6/30 4000 

6/30 
All Year 

Types 

B Closed 
4/1 to Average exports similar 

6/30 to below, however varying 
All Year in each year based on 

Types sliding scale 

4/15 to 5/15 1500 
c Closed S/11. 

4/1 to 4/1 to 4/15 . & ~ to 6/30 
6/30 w 6000 

All Year AN 5000 
Types BN 4000 

D 3000 
c 2000 

4/15 to 5/15 
D Closed . 

4/1 to w 6000 
u(Ft,,( 6/30 AN 5000 
s ....... All Year BN 4000 

(f.>tl&-Tlt•t Types D 3000 
c 2000 .,,. ..... ,. 

'L-- .... 
·~ -- -

~ 

~Afe.tll"' ~.-.If- ~Cll'tltc.1 ... ( 

.--... 

SA"'- 4oA"( v .u 

~aft 7/28/94 sE}U 
Barrier Vernal is Fall Run SSSI 

Upper Old Flow 
River 

4/1 to 5/31 Average CFS Sac SJ 

None in w 12310 w .30 
Spring AN 7940 AN .20 

BN 5650 BN .15 
D 3871 D .12 
c 2855 c .10 

Avg= Avg= .19 

CFS Sac SJ* 
4/15 to 5/15 
All Year Average cfs in each water year type similar to w ·. 49 
Types below, and as an ovefall average slightly higher AN . 35 

BN .28 
D .24 
c .20 

Avg= Avg=.34 

4/15 to 5/15 Minimum CFS Sac SJ 
4/15 to 5/15 
All Year w 10000 w . 49 
Types AN 8000 AN . 35 

BN 6000 · BN .2~ -. D 40,00 D . 2 . 
I c 4000 c .22 

/ 

Other flows from 4/1 to 5/31 same as DWRSIM run Avg= Avg=. 33 
used by USFWS for D-1630 

4/15 to 5/15 Minimum CFS Sac SJ 
4/1 to 5/31 

All Year w 10000 w .49 
Types AN 8000 AN .41 

BN 6000 BN .40 
D 4000 D .35 
c 2000 c .32 

Other flows from 4/1 to 5/31 same as DWRSIM run 
used by USFWS for D-1630 Avg= Avg=.41 
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Draft 7 /28/S _,_3EH 

Salmon Smolt Survival Goals 
Goal for W, AN, BN years: SSSI = .000182*SJWYlndx 

Goal for D,C years: SSSI = 0.20615 + .0001 *SJWYlndx 
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( THE GOAL AS OF 7/28/94 ***DO NOT CHANGE*** 

SSSI Goal WY Class WY Class 
Class Year Wylndex Index Goal/1 .8 Average Avg/1.8 

w 1983 7220 1.3l 0.73 
w 1906 6695 1.22 0.68 
w 1907 6198 1.13 .0.63 
w 1969 6095 1.11 0.62 
w 1911 5968 1.09 0.60 
w 1938 5895 1.07 0.60 
w 1982 5446 0.99 0.55 
w 1967 5252 0.96 0.53 
w 1952 5165 0.94 0.52 
w 1958 4773 0.87 0.48 
w 1980 4730 0.86 0.48 
w 1916 4653 0.85 0.47 
w 1909 4593 0.84 0.46 
w 1978 4583 0.83 0.46 
w - 1922 4544 0.83 0.46 
w 1956 . 4463 0.81 0.45 
w 1942 4441 0.81 0.45 

( w 1941 4426 0.81 0.45 
I w 1914 4348 0.79 0.44 

w 1986 4306 0.78 0.44 
w 1993 4161 0.76 0.42 
w 1917 4134 0.75 0.42 
w 1915 4098 0.75 0.41 
w 1943 4028 0.73 0.41 
w 1974 3903 0.71 0.39 
w 1937 3898 0.71 0.39 
w 1975 3846 0.70 0.39 
w 1965 3812 0.69 0.39 0.881881 0.489934 
AN 1936 3740 0.68 0.38 
AN 1984 3689 0.67 0.37 
AN 1979 3669 0.67 0.37 
AN 1910 3647 0.66 0.37 
AN 1945 3590 0.65 0.36 
AN 1963 3573 0.65 0.36 
AN 1927 3559 0.65 0.36 
AN 1935 3557 0.65 0.36 
AN 1923 3550 0.65 0.36 
AN 1973 3495 0.64 0.35 
AN 1932 3410 0.62 0.34 
AN 1940 3364 0.61 0.34 
AN 1946 3305 0.60 0.33 
AN 1921 3226 0.59 0.33 
AN 1970 3183 0.58 0.32 



. .. . . 

AN 1951 3139 0.57 0.32 0.633542 0.351968 
BN 1918 3080 0.56 0.31 

( BN 1962 3073 0.56 0.31 
BN 1953 3025 0.55 0.31 
BN 1957 3008 0.55 0.30 
BN 1925 2929 0.53 0.30 
BN 1971 2886 0.53 0.29 
BN 1950 2854 0.52 0.29 
BN 1944 2763 0.50 0.28 
BN 1954 2720 0.50 0.28 
BN 1948 2698 0.49 0.27 
BN 1920 2642 0.48 0.27 
BN 1928 2632 0.48 0.27 
BN 1919 2620 0.48 0.26 
BN 1912 2549 0.46 0.26 
BN 1949 2533 0.46 0.26 
BN 1966 2514 0.46 0.25 0.506483 0.28138 
D 1981 2442 0.45 0.25 
D 1933 2441 0.45 0.25 
D 1985 2404 0.45 0.25 
D 1908 2396 0.45 0.25 
D 1926 2300 0.44 0.24 
D 1955 '2300 0.44 0.24 
D 1968 2215 0.43 0.24 

( D 1959 2209 0.43 0.24 
' D 1939 2199 0.43 0.24 

D 1964 2187 0.42 0.24 
D 1947 2183 0.42 0.24 
D 1972 2159 0.42 0.23 0.434773 0.241541 
c 1930 2016 0.41 0.23 
c 1929 2005 0.41 0.23 
c 1913 2002 0.41 0.23 
c 1989 1964 0.40 0.22 
c 1991 1955 0.40 0.22 
c 1987 1861 0.39 0.22 
c 1960 1854 0.39 0.22 
c 1976 1568 0.36 0.20 
c 1992 1558 0.36 0.20 
c 1990 1514 0.36 0.20 
c 1988 1476 0.35 0.20 
c 1934 1440 0.35 0.19 
c 1924 1420 0.35 0.19 
c 1961 1375 0.34 0.19 
c 1931 1201 0.33 0.18 
c 1977 839 0.29 0.16 0.368948 0.204971 

Overall Average 0.614245 0.341247 
Average dry & critical 0.397159 0.220644 



( 

( 

1982 goal divided by quartile (1982 data) for wet year 1.6 
conditions (.99/.62) 

Average of wet year goals divided by average for 
experim~r.ital wet conditions (.88/.48) 

1.8 

1987 goal divided by quartile (1987 data) for critically 2.3 
dry year conditions (.39/.17) 

Average of critically dry year goals divided by average . 4.1 
for experimental low flow conditions (.37/.09) 



Approximate water costs (total Vernalis flow) by year, sliding .. . 

LL 600 
~ 
c: 

400 I ·-
== 0 -LL 

200 t "' ·--ca 
c: 
1ai.. 

~ 0 

~ \! -ca 

.2 (200) ..... ·--c 

scale vs DWRSIM study 2a 

!• ..• 
• • ~ . 

N . ,\\ 

Sliding Scale Cost DWRSIM 2a cost 
Avg = 198 TAF . Avg = t96 _TAF 

···········'*· 

~ ( 400) ;2,~0 4583 3898 3559 3139 2720 2300 2016 14 76 

602020 WY Index 
Sliding Scale cost estimated by using difference between USFWS SSSI and sliding 
scale SSSI, assuming the additional survival would be made up by additional 
flows during the time the barrier is in. 



·. )~ft + /7---0 /Cf f 
(}/<. f ~O/t-C- ~tt/Vv 

~~p VAR: SSS! N: 28 MULTIPLE R: 1.000 SQUARED MULTIPLE R: 1.000 
ADJUSTED SQUARED MULTIPLE R: 1 . 000 STANDARD ERROR OF ESTIMATE: .516605E-09 

VARIABLE 

CONSTANT 
WYINDX 

COEFFICIENT STD ERROR STD COEF TOLERANCE T P(2 TAIL } 

0.206148000 .458546E-09 0.000000000 .45E+09 .lOE-14 
0.000100000 .234559E-12 1 . 000000000 .100E+01 .43E+09 .lOE-14 
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Incorporation of conclusions from comments 

In the proposed standards for the Bay /Delta estuary, EPA used an approach to protect estuarine 
habitat by identifying how much of such habitat had existed historically in each of five types of 
water years. Comments were particularly requested on how such standards might be more 
effectively specified in terms of a 11 sliding scale 11 that would more accurately reflect the diverse 
hydrological patterns that occur in California. A sliding scale would allow standards to reflect 
a linear relationship between a measure of water availability as an independent variable and a 
level of protection as the dependent variable. Extensive comments on this topic were received 
formally, informally, and at a series of workshops that were attended by a diverse array of 
interested parties. In commenting on a 'sliding scale,' commentors referred to the 
measurements that comprise the independent variable, difficulties in forecasting the independent 
variable, how to model the relationship between the independent and dependent variables at 
earlier historical periods, how to increase the historical salinity data by the use of models that 
predict salinity from patterns of flow, the appropriate format for standards like those proposed 
by EPA, and how compliance should be measured once the standards are in place. 

Conclusions from comments that are reflected in these revised standards are: 

The requirements to protect estuarine habitat ought to be stated solely, or largely, in 
reference to the patterns of precipitation that could directly affect estuarine habitat; i.e. 
for standards that protect conditions in the February-June period only the unimpaired 
flows of February-June, or January-June, should be used. Thus, it appears that 
precipitation in other months or the amount of carryover storage in reservoirs from 
previous years would lead to less reliable water project operations or to decreased 
environmental protection. 

Standards should reflect the total amount of unimpaired flow in the Central Valley rather 
than just the Sacramento River and its tributaries. 

Basing requirements on February forecasts of year type are apt to require frequent and 
inefficient revision because February and March are typically the months of greatest and 
most variable precipitation. The standards should rely on a conservative estimate of the 
amount of water available. 

A new salinity model developed by Contra Costa Water District is a more accurate model 
than the Kimmerer-Monismith model used by EPA. 

The 'number-of-days' criteria are best modeled using a logistic equation. 

Standards intended to reflect a historical 'level of development' should model 
development rather than use corresponding historical periods because of the confounding 
of conditions that are attributable to year type with conditions that are due to increasing 
levels of development. Calendar year appears to be a reasonable surrogate for level of 
development, at least up to the time of the late 1970s when development slowed down 
and regulation by the State Water Resources Control Board began to control the 
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operations of water projects. 

To allow maximum flexibility to water users in meeting these standards compliance 
should be allowed through daily salinity, 14-day average salinity, or equivalent measures 
of outflow. Such compliance measures requires that the standards be set in relation to 
the historic conditions of both salinity and flow. 

Proposed criteria 

The intent of these criteria is to reflect the minimum amounts of estuarine habitat that would 
have resulted given the level of development experienced in 1968. To calculate this condition 
over the full range of hydrologies experienced in California, EPA and others developed 
regression equations that explained the variability in amount of estuarine habitat as a function 
of two variables: calendar year as a surrogate for the level of development and unimpaired flow 
as a measure of precipitation. This procedure allows us to separate the effects of year to year 
variability in precipitation from the effects of increased levels of upstream storage and diversion. 
At a given level of development, then, one can predict how much estuarine habitat would have 
resulted form a given pattern of precipitation. EPA has chosen the 1968 level of development 
because of a widespread perception that at that time there was adequate estuarine habitat to 
sustain most aquatic populations in the bay and delta. 

EPA's proposed criteria are described as a number of days when the electrical conductivity is 
less than 2694 when corrected to a temperature of 25 C at each of three locations in the estuary. 
Hereinafter this conductivity is referred to as a salinity of 2 ppt and the number of days when 
the criteria pertain to a given location are referred to as 2ppt-days. The three locations are (1) 
the confluence of the Sacramento and San Joaquin rivers, (2) the upstream limit of Suisun Bay 
at Chipps Island and (3) Roe Island near the middle of Suisun Bay. Appropriate monitoring 
stations already exist near each of these locations at Collinsville, Mallard Slough and Port 
Chicago, respectively. 

The 2ppt-days required is a function of the unimpaired flow received by the Sacramento and San 
Joaquin valleys. The total unimpaired flow of the two valleys is calculated from the sum of the 
unimpaired flows of the four major rivers within each valley: the Sacramento, Feather, Yuba, 
American, Stanislaus, Tuolumne, Merced and San Joaquin rivers. 

Because the total unimpaired runoff is not known until late in the period of concern we have 
used monthly totals of unimpaired runoff to establish monthly requirements. Thus, the 
precipitation of January is used to set the number of 2ppt-days to be required at the Chipps and 
Roe island locations in February and the precipitation of February is used to set the next month's 
requirement. Because the monthly calculation of the previous month's index is not available 
until the 10th day of the following month, satisfaction of the requirements can extend forward 
10 days in March, April and May. For example, if 28 2ppt-days are required at Chipps Island 
in February this number may be satisfied in any of the 38 days from February 1 to March 10. 
In all years the 14-day average conductivity at Collinsville must remain below 2694 from 
February 1 through June 30. 



The specific requirements are a set of equations of the form: 

days required = Number of days in month*(l-1/(1 +eK) 
where 

K = A + B*natural logarithm of the previous month's 8-river index 

The appropriate monthly values of A and B vary with month and with target location as 
presented in Table 1. The requirements resulting from these equations across a range of 
previous monthly 8-river index (PMI) values are presented in Table 2. 
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Chipps Island 

A 

Feb -

Mar -105.16 

Apr -47.17 

May -94.93 

June -81 
Table 1. Constants a ro nate pp p 
requirements described. 

bJ Chipps Island 

Feb Mar Apr 

250 0 0 0 

500 28 0 0 

750 18 0 

1000 31 2 

1250 7 

1500 15 

1750 21 

2000 26 

2500 29 

3000 29 

4000 30 

5000 

6000 

to 

Roe Island 

B A B 

- -14.36 +2.068 

+15.943 -20.79 +2.741 

+6.441 -28.73 +3.783 

+13 .662 -54.22 +6.571 

+9.961 - -
each of the month! e uations y q to determme month! y 

Roe Island (if triggered) 

May Jun Feb Mar Apr May 

0 0 1 0 0 0 

0 0 5 1 0 0 

0 0 9 2 1 0 

0 0 13 4 2 0 

0 0 17 7 4 0 

0 0 19 10 8 0 

0 0 21 13 11 0 

1 0 22 16 15 0 

16 1 24 20 21 2 

29 7 25 24 25 5 

31 25 26 27 28 18 

29 27 29 29 26 

30 28 30 30 29 

able 2 . Re urrements across a ran e of values of the ~ q 
and Roe islands. 

g -nver md ex for each month at Chi1 s pp 
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Example: If the 8-river indices for January, February, March, April, and May were 1000, 3000, 
4000, 1500, 1500 respectively then the required number of 2ppt-days would be 28 or 29 at 
Chipps and 13 at Roe in February, 31 days at Chipps and 24 at Roe in March, 30 days at 
Chipps and 28 at Roe in April, and requirements only at the confluence in May and June. The 
requirements at Roe Island would be subject to the trigger described below. 

Adjusting the Roe Island standard to reflect intra-year variability in storm timing and magnitude. 
The proposed criteria at Roe Island, unadjusted, would fully protect low salinity habitat, but 
would not accurately reflect the historical variability in runoff and precipitation. The distribution 
of storm systems within the October to April wet season varies greatly from year to year. In 
some years storms are concentrated in winter, in other years in spring, in some years most 
precipitation falls as rain and causes rivers to rise early in the year, and in others the 
precipitation falls as snow and river runoff is delayed until later in the year. This historical 
variability is reflected in the proposed salinity criteria. 

Under the proposal the number of days at Roe Island would not apply unless and until the 14-
day average salinity at Roe Island falls below 2 ppt for the last 14 days of the preceding month. 
Following this triggering event the number of 2ppt-days specified for the subsequent month 
must be satisfied. If at the end of the month the salinities at Roe Island remains below 2-ppt 
then the number of days specified for the subsequent month are triggered. 
Example: If the required number of days at Roe Island for February, March, April, May, and 
June are 18, 31, 18, 18, 18, respectively .and the last two weeks of January trigger the standard 
for February, satisfaction of the requirement might proceed as follows: in February outflow 
conditions are regulated to satisfy the required 18 2-ppt days but midway through the month a 
large storm results in salinities less than 2 ppt for the entire month, This condition triggers 
compliance for all 31 days of March. Because the last 14 days of March must be less than 2 
ppt, 18 days of April must also comply. If no farther storm events occur than the required days 
in May and June do not apply. 

Measures of compliance 

Compliance with these standards is assumed to be achieved when either the daily conductivity 
values or 14-day average conductivity values are below the specified level. The conductivities 
are to be measured at the Mallard Slough station for Chipps Island and at Port Chicago for the 
Roe Island requirement. The Chipps Island and Roe Island requirements can also be satisfied 
by net delta outflow equal to or greater than 11 ,400 cfs and 29,200 cfs respectively. The 
requirements are based on the number of days in the historical period when either salinities were 
less than 2 ppt or flows were greater than specified. EPA believes that, in almost all years, less 
water will be required to satisfy the specified conductivity than the alternative flow requirements . 

Because of the expectation that compliance with the standards would be measured by either flow 
or salinity, the computed relationships between unimpaired flows and the required number of 
were based on either historical patterns of days of either salinity or flow. Thus, if compliance 
were to be measured only through salinity or only through flow a different relationship and a 
different requirement would be appropriate. 
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TABLE 1 

SUMMARY OF COMPARATIVE WATER SUPPLY IMPACTS RELATIVE TO 0-1485 
(1000'S AF/Year) 

Average Annual 

Crltlcal Dry 71-Year Average Carryover Storage 

STUDY Period Average (1922 - 1992) Sacramento Basin 
(May 1928 • October 1934) 

1,4 4 
NMFS -618 ·148 -238 

1,2,4 3 ,4 

EPA 1955 LOO ·1269 ·491 ·550 

1,2,4 3,4 

EPA 1968 LOO ·1104 .459 -491 

1.2.4 3,4 
EPA 1968 LOO With Alt. Salmon ·1108 ·448 ·503 

1,2,4 3,4 
EPA 1968 LOO +NMFS -1295 .595 -514 

1.2.4 3,4 
EPA 1968 LOO Without Roe Standards -1049 .443 -467 

1,4 4 
EPA 1968 LOO Without Salmon Measures -946 ·159 ·222 

1,2,4 
3,4 

EPA 1975 LOO -967 ·442 -431 

1,2,4 3,4 
EPA 1975 LOO Without Roe Standards -964 ·427 ·421 

1,2,4 3,4 
EPA Salmon protection Measures -417 ·309 ·384 

1.lncludes adjustments due to upstream net Storage used. 

6/30/94 

Average Annual 

Carryover Storage 

New Melones 

0 

·42 

·42 

-59 

-42 

·42 

0 

·42 

·42 

-42 

2.lncludes adjustments due to upstream net Storage used and addltlonal flows from Tuolumne and Merced River system to meet Vernalls pulse flows. 
3.lncludes adtustments due to addltlonal flows from Tuolumne and Merced River system to meet Vemalls pulse flows. 
4 nn.-c: nt'lt lnr.lt•rlP. notPntl;ol w11tAr !lt1nnlv lmnact for '"Take Limits." 
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MEMORANDUM 

TO: Palma Risler, USEPA (415) 744!"1078 FAX 

Sushil Arora, DWR (916) 653-6077 FAX 

Mike Jackson, USBR (916) 978-4854 FAX 

Chet Bowling, USBR (916) 978-5284 FAX 

Harold Meyer, WRMI (916) 920-1812 FAX 

From: Lance Johnson and Tom Boardman, 8/3/9~ 
Re: RIA, CVP South of Delta Modellng Results /"'r} 
Introduction 

This transmits the results of our modeling studies completed to date. This 

·· includes the 71 year Leval 1 (annual time step analyses) and a portion of the 

proposed Level 2 (monthly time step analyses) for the i 928 through 1934 critical 

period. Because of time constraints, the full 71 years of Level 2 analyses was not 

completed. This memorandum lists the numerical and operational assumptions that 

went into the impact studies, a~d discusses the validity of some of the more 

questionable assumptions. 

Modeling Assumptions 

The following assumptions were utilized in our studies: 

-Base Case; DWRSIM Base Study 2, D1485.+.NMFS, 6.0 MAF Delta Export 

Demand. run number 1995c6b-NMFS-276 

-Impact Case; DWRSIM EPA Study 2b, EPA 1968 LOO+ NMFS, 6.0 MAF Delta 

Export Demand, run number 1995C6B-NM+EPA-280 

-CVP so·uth of delta supplies include CVP Tracy Pumping and SWP Wheeling 

for CVP from the above model results ~ San Joaquin and James Bypass 

inflows (accretions) to Mendota Pool derived from PROSIM Folsom 

Reoperation Study, 4001c, 400 Folsom F. C., 1995 Demands, 

February 25, 1994, with maximum monthly usable deliveries of 95,000 AF and 
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no minimum demands, 

-San Luis Reservoir CVP storage parameters are 966.8 TAF normal maximum, 

971 T AF absolute maximum, 50 T AF September 1 minimum and no carryover 

storage target, 

-CVP South of Delta water obligations were obtained from PEIS draft data, 

· dated 6127 /94, with corrections to eliminate double counting of obligations with 

the corrected obligations listed below: 

CVP Delta Export Obligation & Amount CTAF) 

Service Area Wtr. Rights Ag Cont. M&I Cont. Refuge Loss 

Delta Mendota Canal 216.0 407.2 10.2 below 120 

Cross Valley Canal 128.0 --0- below --0-- -0-

San Luis Unit 6.0 1,236.5 

Mendota Pool Unit 666.1 108.6 

San Felipe Unit -0-- 68.1 

Wlldlife Refuges (CVPIA Level 2) 

SUBTOTALS 888.1 1,948.4 

17.1 

--0--

127.7 

155.0 

below 

below 

below 

211 .7 

60 

80 
-0-

incl. 

211 .7 260 

TOT AL CVP South of Delta Obligations:: 3,463,200 AF excluding Contra Costa 

Water District@ 118,000 AF (grand total CVP delta export obligations 

3,581,200 AF) 

-CVP deficiency criteria and hierarchy as follows: 

Priority 1 

-Water Rights per Shasta inflow criteria, 75% minimum 

-M&I and refuges per CVPIA, 75°4 minimum or equal to ag contracts if 

above 75%, and 

Priority 2 

-Ag contracts, no minimum 

-Agricultural contract water allocated in increments of 5% for Level 2 analysis, 

-Delivery of unstorable flood fiows (CVP 215 water) is not considered, 

-Carryover of contract water and groundwater is not considered 

Summary and Discussion of Results 

Layel 1 Analysis : The Level 1 analysis consists of taking the sum of estimated 

annual supplies (CVP export + Mendota Pool inflows) and applying CVP obligations 
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with the appropriate hierarchy and deficiency criteria. The impacts to agricultural 

contract supplies are smaller than those produced in the Level 2 analysis and they are 

the most optimistic for several reasons. First, contract water years span a period of 

March through the following February, while the modeled water years span a period 

ot October through the following September . This causes an overlapping of years 

and an over estimate of available supply in certain sequences of year types. 

Second, the Level 1 analysis does not consider any operational constraints 

such as demand scheduling, reservoir minimum and maximum storage limitations and 

conveyance facility limitations. These two factors in combination lead to estimated 

levels of supply that vary by 5 to 10+% In a given year when compared to those 

identified in the Level 2 studies. 

A third factor applies to the DWRSIM studies which affects the post processor 

results of both the LE~vel 1 and 2 analyses. The DWRSIM studies operate the projects 

with perfect foresight, that is, the model is based upon historic hydrology which is 

.· known. Following this methodology, project modelers know in advance what the 

hydrology will be later in the year. They are therefore able to make informed decisions 

enabling optimization of operations, rather than having to take a more conservative 

approach due to unknown future conditions, as Is the case in the "real world''. The 

impact of this situation will not be con~istent from year to year and cannot be 

accurately estimated. It is, however, probable that actual available supplies would be 

less in most years. This Indicates the modeled results are somewhat optimistic. 

Results' of the Level 1 analysis Indicate the following agricultural contract 

supplies would be available: 

Study Case 

Base 2, D1485+NMFS 

Level 1 Study Results (Annual Analysis) 

Agricultural Contract Supply (% of Contract Obligation) 

71 year Avg. 1928-34 Avg. Maximum Minimum 

71 .2 56.9 92.6 17.6 

EPA 28. EPA1968 LOD+NMFS 61 .8 38.5 79.5 0.0 

Copies of the complete Level 1 analyses are attached. 

Level 2 Analysis: As previously noted, the Level 2 analysis is incomplete at this time. 

The studies completed to date include only the 1928 through 1934 critical period. Data 

from this period is, however, useful as it Identifies the differential in the results 
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between the Level 1 and 2 studies. It also identifies errors or problems associated 

with the DWRSIM modeling results to be discussed below. 

The Level 2 analysis was conducted taking into account maximum and 

minimum allowable storage conditions in the CVP share of San Luis Reservoir and 

water demand patterns that vary with the type of obligation ( water rights, ag contract, 

M&I and refuges) and with the available supply. These demand pattern estimates are 

based upon the water use in a particular month being a percentage of the total 

available supply expressed in acre feet. Available agricultural contract demand 

patterns are based upon increments of 25%. Water rights, M&I and refuge demand 

patterns are at two levels, 75% or 100% supply. The initial 1928 condition was taken 

from the DWRSIM outputs as the estimated CVP San Luis reservoir storage of 865 

T AF as of 3/1 /28. The model was then conducted as a continuous series with the end 

of year reservoir storage condition being the input for the following years initial 

condition. 

All modeling is based upon meeting water rights, M&l and refuge obligations as 

the first priority with appropriate loss factors being applied. Remaining water supplies 

were allocated to meet agricultural contract obligations. These were first estimated 

from the Level 1 analysis. These allocations -were then adjusted up or down in 5% 

increments to achieve no less then 50,000 AF minimum September 1 storage in the 

CVP share of San Luis Reservoir. If an estimated allocation fell between available 

demand patterns (as example, estimated allocation of 35%, falling between 25% and 

50%) both the higher and lower patterns are tested to meet, but not exceed, reservoir 

operational parameters as closely as possible. 

The Level 2 analyses identified a problem with the DWASIM outputs. During the 

7 year period of study there were two instances when the upper limits of CVP reservoir 

storage would have been exceeded given the beginning storage condition and the 

modeled rate of export vs. water demands during the period. In other words, estimated 

supply exceeded demand causing a theoretical overfilling of the reservoir. This 

condition would overestimate the available supply in the Level 1 analysis. These 

instances are noted and quantified at the bottom line item titled "San Luis Reservoir 

CVP Exceedence". When these conditions occurred, the following month's initial 

storage condition was adjusted downward to the maximum allowed and the analysis 

reinitiated from that point. Given the occurrence of this condition twice during the 
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critical period, it might be expected that this situation would occur more frequently 

during "normal years". 

· Results of the Level 2 analyses for the 1928 through 1934 critical period are as 

follows : 

Level 2 Study Results 1928 to 1934 

Agricultural Contract Allocation (%)vs. Study Case 

Water Contract Year 

3/1 128 to 2128129 

3/1129 to 2/28fJO 

Base Study 2 EPA Study 2b 

3/1 /30 to 2/28!31 

3/1131 to 2128!32 

3/1 fJ2 to 2128!33 

3/1 /33 to 2128!34 

85% 

50% 

70% 

45% 

55% 

60% 

2/1fJ4 to 2128/35 · 45% 

Average 58.6% 

Copies of the summary sheets for each year are attached. 

Discussion of DWRSIM Modeling and EPA Assumptions 

65% 

45% 

55% 

10% 

30% 

35% 

30% 

38.6% 

The CVPXO model used to gener~te the results herein is a post processor 

model that uses as inputs the outputs of some other model. Thus, the results of our 

modeling are no better then the outputs fr?m the source modeling, which in this case is 

DWRSIM. Many of the assumptions used in the DWRSIM modeling were stipulated by 

USEPA. Other assumptions and default values regarding CVP operational conditions 

and limitations have been provided to DWR by USBR. There are, in our opinion, 

serious errors and flaws in several of the stipulated modeling assumptions and default 

values used in the DWASIM modeling. These are discussed below. 

EPA Standards as Modeled: This analysis is a part of the Regulatory Impact Analysis 

(RIA) for the proposed Bay/Delta standards. At the time the DWASIM studies were 

conducted the standards had not been finalized. The principal uncompleted portion of 

the standards involves determination of the possible use of a sliding scale and, if 

used, what the sliding scale function will be. The use and function of a sliding scale for 

delta outflow requirements can have a very large impact, either positive or negative, 
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on the availability of delta export water supplies. Therefore. modeling studies 

conducted, on preliminary rather than final standards will produce data and an RIA that 

do not accurately represent the actual impacts of the proposed standards. 

Level of Demand (LOO): The stipulated LOO used in the studies was 6.0 Million Acre 

Feet (MAF). This is supposed to represent the combined CVP + State Water Project 

(SWP) delta export demand. This has been broken down as 2.9 MAF SWP demand 

and 3.1 MAF CVP demand including Contra Costa Water District and system losses. 

These figures are also being used in the CVPIA PEIS process for consistency 

between the EPA and PEIS processes. 

It has been previously suggested that the appropriate LOO is 7 .1 MAF rather 

than 6.0 MAF used in the DWRSI M studies. This debate has apparently focused on the 

variable SWP demands associated with Metropolitan Water District and the availability 

of water from other sources. Our concern and disagreement with the modeled LOO 

· relates to CVP obligations. Specifically, as listed above. CVP delta export obligations 

including CVPIA Level 2 refuge supplies and CCWD are 3,321,200 +/- acre feet plus 

losses. Various estimates and studies identify CVP south of delta losses as ranging 

from 180 TAF to 260 T AF, producing a total CVP delta export obligation of 3,501,200 

AF to 3,581,200 AF. In either case, CVP export demand is 400,000 to 500,000 AF In 

excess of the 3.1 MAF used in the DWRSIM studies. . 

Prior studies at the 7.1 LOD show higher levels of base study supply when 

compared to those at the 6.0 LOO because the models operate the projects to attempt 

to meet whatever demand level is set. While it is understandable that there may be 

some debate regarding the SWP LOO, it is clear that the 6.0 LOO with CVP obligations 

set at 3.1 MAF is incorrect. The use of the 6.0 LOD causes underestimation of supplies 

primarily in the base case. This in turn leads to an in_accurate portrayal of the 

differential (base study vs. impact study) impacts being less then they actually are. 

· It is our opinion that the level of demand should be be based upon CVP 

obligations at about 3,550,000 AF. SWP demands should be based upon 

consideration of the variable MWD demands. 

CVP Tracy Export Capabilities: The DWRSIM outputs for Tracy export lists maximum 

pumping rates in some months that are in excess of the physical capabilities of the 
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facility. These excedences are as much as 11,000 AF per month and total 55,000 to 

60,000 AF in several years. The use of these incorrect data leads to an overestimation 

of CVP supply in many years and, therefore, a false reduction of impacts. We are 

enclosing a copy of an analysis evaluating historic data for the facility and listing the 

practical maximum export capabilities of Tracy Pumping Plant. 

CVP San Luis Reservoir Storage Capacity: The DWRSIM modeling studies use a CVP 

San Luis Reservoir storage capacity of 971,000 AF. Data published by both DWR and 

USBR list the normal maximum capacity as 966,000 AF The 971,000 AF figure 

requires encroachment of reservoir f reeboard and is not a normal operating condition. 

'Use of the 971 TAF figure leads to a small over estimation of supply. 

In summary, we believe our analysis is reasonably accurate given the 

assumptions and inputs used in our model. However, we make no claim that these 

. results are objectively accurate, due to what we believe are significant errors and flaws 

in the underlying assumptions and inputs. We strongly urge the parties to this process 

ta correct these erroneous assumptions: otherwise, we believe that the end product, 

the RIA, will be flawed and subject to both technical and legal challenges as to its 

adequacy. 

Enclosures 

cc Dan Nelson 

Jason Peltier 

Frances Mizuno 
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Year 

1922 4548 
1923 3635 
1924 2439 
1925 5035 
1926 3711 
1927 6917 
1928 5105 
1929 3176 
1930 4147 
1931 2536 
1932 3624 
1933 3452 
1934 3318 
1935 4840 
1936 4605 
1937 4117 
1938 9511 
1939 3470 
1940 6998 
1941 8701 
1942 7603 
1943 5873 
1944 3670 
1945 4837 
1946 5893 
1947 3904 
1948 5403 
1949 4324 
1950 4126 
1951 6314 
1952 7779 
1953 6544 
1954 6558 
1955 4111 
1956 8821 
1957 5371 
1958 9696 
1959 5098 
1960 4728 
1961 5070 
1962 5255 
1963 7003 
1964 3903 
1965 6976 
1966 5319 
1967 7385 

2 
3 
6 
2 
5 
1 
2 
6 
3 
6 
3 
5 
5 
2 
2 
3 
1 
6 
1 
1 
1 
1 
5 
3 
2 
5 
3 
5 
3 
1 
1 
1 
2 
5 
1 
3 
1 
5 
3 
5 
3 
1 
5 
1 
3 
1 

San Joaquin 
Flow 

to Pool 
(. 

190 
0 
0 
0 
0 

124 
0 
0 
0 
0 

125 
0 
0 
90 
98 
190 
376 

0 
57 
280 
164 
136 . 

0 
179 

4 
0 
0 
0 
0 

45 
334 

0 
0 
0 

264 
0 

241 
0 
0 
0 
95 
86 
0 

156 
4 

375 

Annual Exchange 
CVP · CVP Contractor 

Ex orts Water Su l Allocation 
F- tc: 

Units are thousands of area feet 
2716 2906 888.1 
2926 2926 868.1 
2554 2554 666.1 
2751 2751 888.1 
2917 2917 686.1 
2836 2960 888.1 
2972 2972 888.1 
2477 2477 666.1 
2686 2686 888.1 
2017 2017 666.1 
2312 2437 666.1 
2161 2161 666.1 
2141 .. 2141 666.1 
2715 2805 888.1 
2874 2972 888.1 
2766 2976 888.1 
2857 3233 688.1 
2688 2668 868.1 
2934 2991 888.1 
2757 3037 888.1 
2786 2950 888.1 
2627 ~ 2963 888.1 

·2951 2951 888.1 
2972 3151 688.1 
2766 2770 888.1 
2868 2868 888.1 
2789 2789 888.1 
2927 2927 888.1 
2955 2955 888.1 
2933 2978 888.1 
2932 3266 868.1 
2594 2594 668.1 
2953 2953 688.1 
2762 2762 888.1 
2741 3005 888.1 
2908 2908 BBB.1 
3019 3260 888.1 
2685 2685 888.1 
2878 2878 888.1 
2777 2777 888.1 
2836 2931 688.1 
2908 2994 888.1 
2693 2693 888.1 
2772 2928 888.1 
2872 2876 888.1 
2928 3303 868.1 

M&I, 
Refuges, 
Losses 

600.7 
603.2 
600.7 
600.7 
601.4 
609.7 
612.0 
600.7 
600.7 
600.7 
600.7 
600.7 
600.7 
600.7 
612.0 
612.8 
662.3 
600.7 
615.7 
624.6 
607 .8 
610.3 
608.0 
646.6 
600.7 
600.7 
600.7 
603.4 
608.8 
613.2 
668.B 
600.7 
608.4 
600.7 
618.3 
600.7 
667.6 
600.7 
600.7 
600.7 
604.1 
616.3 
600.7 
603.6 
600.7 
675.9 

Available Ag Contractor 
For Ag Allocation 

Contractors % 

1417.3 74.6 
1434.7 75.6 
1267.3 67.B 
1262.3 66.5 
1427.5 75.2 
1462.2 77.0 
1471 .9 77.5 
1210.3 63.7 
1197.3 63.0 

750.3 39.5 
1170.6 61.6 

894.3 47.1 
874.3 46.0 

1316.3 69.3 
1471.9 77.5 
1475.1 77.7 
1682.2 86.6 
1199.3 63.2 
1487.2 78.3 
1524.6 80.3 
1454.1 76.6 
1464.6 77.1 
1454.9 76.6 
1616.3 65.1 
1281.3 67.5 
1379.3 72.6 
1300.3 68.5 
1435.5 75.6 
1458.1 76.8 
1476.9 77.8 
1709.1 90.0 
1105.3 58.2 
1456.5 76.7 
1273.3 67.0 
1498.1 78.9 
1419.3 74.7 
1704.3 89.7 
1196.3 63.0 
1389.3 73.2 
1288.3 67.8 
1438.8 75.8 
1489.6 78.4 
1204.3 63.4 
1436.5 .. 75.6 
1387.3 73.1 
1739.1 91 .6 



..:>d11 1..u1:s ao ul:! tLa 1111en oma vvater Aulnonty 

Year 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1964 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Shasta 
Inflow 

4776 
7666 
7904 
7316 
5076 
6162 
10782 
6391 
3597 
2625 
7827 
4025 
6418 
4098 
9011 
10796 
6667 
3972 
7547 
3947 
3930 
4755 
3619 
3051 
3621 

CVP South Delta Water Supply Impacts 
EPA Base Study 2 

[01485 + NMFS Salmon ] 

San Joaquin Annual Exchange M&l, 
Year Flow CVP CVP Contractor Refuges, 
Type to Pool Exports Water Suoolv Allocation Losses 

3 · 0 2543 2543 888.1 600.7 
1 383 2914 3297 888.1 674.B 
1 8 2554 2562 888.1 600.7 
1 0 2991 2991 886.1 615.7 
3 0 2950 2950 888.1 607.8 

. 2 175 2846 3021 888.1 621 .5 
1 202 3026 3228 888.1 661.4 
2 24 2710 2734 888.1 600.7 
6 0 2545 2545 888.1 600.7 
6 0 1600 1600 666.1 600.7 
1 367 2322 2689 888.1 600.7 
5 58 2853 2911 888.1 600.7 
1 414 2603 3017 888.1 620.7 
6 1 2950 2951 888.1 608.0 
1 321 3005 3326 688.1 680.4 
1 T13 2577 3290 888.1 673.4 
1 184 2363 2547 888.1 600.7 
5 0 2941 2941 888.1 606.1 
1 372 2644 3016 888.1 620.5 
6 2 3037 3039 888.1 625.0 
6 0 2592 2592 888.1 600.7 
3 0 2859 2859 888.1 ' 600.7 
6 0 2739 2739 888.1 600.7 
6 0 2221 2221 666.1 600.7 
6 0 2276 2276 666.1 600.7 

81.4 98.6 82.7 
71 .4 80.6 79.8 

Available 
For Ag 

Contractors 

1054.3 
1734.5 
1073.1 
1487.2 
1454.1 
1511.4 
1678.3 
1245.3 
1056.3 

333.3 
1200.2 
1422.3 
1507.9 
1454.9 
1757.5 
1728.4 
1058.7 
1446.8 
1507.2 
1525.9 
1103.3 
1370.3 
1250.3 

954.3 

Ag Contractor 
Allocation 

(%) 

55.5 
91.3 
56.5 
78.3 
76.6 
79.6 
88.4 
65.6 
55.6 
17.6 
63.2 
74.9 
79.4 
76.6 
92.6 
91 .0 
55.7 
76.2 
79.4 
80.4 
58.1 
72.2 
65.8 
50.3 

1009.3 53.1 

71 .2 
56.9 

Exchange Contract 888.1 KAF full supply and 666.1 KAF (75% supply) when Shasta Inflow Criteria is not met. 

Refuges and M&I: Receives not less than 75% of Level 2 supplies under CVPIA. (247.4 KAF refuge full supply 
with 37 l<AF for Kesterson Mitigation. M&I never receives less than 75% of 155.1 KAF) 

Losses: 

Contractors 
1~=====-

CVPEPAB2.WU1 

260 KAF regardless of delivered quantites (Includes losses in OMC and Mendola Pool). 

1899.0 KAF full supply . 
San Luis Unit 
DMC (Ag Only) 
San Felipe 
Mendota Pool 
Cross Valle 

1236.5 KAF 
407.2 KAF 
68.7 KAF 
58.6 KAF 
126 KAF 

03; t•.-o I f'M 

~ 
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CVP San Luis Storage (KAF) 
Esl CVP Tracy Export (KAF) 
Actual CVP Trac:y Export (l<AF) 
Est. SWPICVP Sank.I Export (KAF) 
Ae1u<rl SWPICVP Banks Export (KAF) 
San Joaquin River Flows to Me-ndota Pool 
Gross Available CVP Supply (KAF) 

Upper DMC Demands (KAF) 
Lowef DMC Demands (KAF) 
Estim.ted Vpper/lower DMC Deliveries 
ActiJal Upper/lower DMC Dellverle1 

Water Rights Contract Demands (KAF) 

Estlm;ted Pool Oellver1es 
Actual Poof Oe:jfverlh 

Estimated SLU Oellveriea 
Actual SLU Delivefles 

Eltimated San Felipe Div. Oellv.rles 
Ae1ual San Felipe Olv. Deliveries 

EstlmrteG Southern CVP Oellwrie1 
Ac:tu:il Southern CVP Oellverles 

Total Oellverfu SO(Jlh of Delta 

Estimated EOM San Lula CVP Ru. Storage 
Adjusted Mu!mum EOM Storage (KAF) 
San Lui• CVP EJlceedance 

CVP SOUTH DELTA WATER SUPPLY- DETAILED IMPACTS 

EPA BASE STUDY 2 

Sari Luis CVP SIDrage (KAF): -- -~~859.0 
As of: .03/01128 

... - ·· ·-..- --- ---- - -·-- - --

859.0 971 .0 ·· 941.s 791.21 441 .0I 
275.0 213.0 184.0 179.0 283.0 

·.:·:·· 0.0 .: 0.0 . · 0.0 . . 0.0 .. o.o 
t9.0 o_o 0.0 0.0 4_0 

.. ~19.0 .:. ': ·.0.0 0.0 0.0 4.0 
0.01 0.0 0.0 0.0 0.01 

1153.0 1184.0 1131.6 970.2 728.0 

19.2 29.0 42.1 54_6 63.41 
14.0 22.5 31.6 35. 1 4201 
33.2 51 .5 n.1 89.9 105.41 
.. 0.0 0.0 0.0 0.0 0.01 

--- ---
144.61 
242.0I 

0.0 
0.0 

.. 0.0 
0.0 

386.6 

35.41 
23.31 
SB.71 
. 0.01 

Group 2 Allocation (%) 
Exchange Contraciors (%) 
Oemal'Ml P11tsern (% vear) 

Water Year 1926-29 
--...-------- - - -- - --

51.2 195.8 
258.0 199.0 

.· 85 ·. -
100: .. 
75 :·· 

--- . ----- --
262.8 
254.0 

· ~ .. o_o 0.0 . : 0.0 
0.0 0.0 7.0 
0.0 . . 0.0 ·--=.7.0 
0.0 0.0 0.0 

309.2 394.B 523.8 

21 .0I 33.71 17.B 
21 .0I 37.21 17.6 
42.0I 70.91 35.4 

.. 0.01. ·: 0.01 ' 0.0 

~ -- ---·- -- - --· --- • -- · -- - 6 

413.9 5S3.7 t142.9 
262.0 200.0 161.0 

. ··. 0.0 .·.· .· . . 0.0 · .. .. · 'O.O 
25.0 0.0 0.0 

·.· · ... · .. 25.0 . .. 0.0 . · - ·:~ . 0 .0 
0.0 o_o 0.0 

700.9 843.7 803.9 

10.B 19.9 17.5 
7.7 16.0 13..4 

18.S 35.9 30.9 
... 0.0 - . 0.0 . . - . .. 0.0 

I 28.41 10JC]!a~a[ · 1nsI 110.sl ----W0.4J---.18.7f-- - 14.21 --22.21 36-41 62.6[ ---YTIJ 

10.6 10.1 
0.0 

133.61 27.0 
. 0.0 0.01 

5.1, 12.91 15.91 11.01 9.91 7:5 
. 0.0 . o.o ·. 0.0 o.ol · ·o.ol 0.0 

11.5 
0.0 

~~I 13.21 21.81 24.51 13.el 2.6, t.8 
0.0 o.o 0.0 . 0.0 0.0 0.0 

5.2 2.4 
. 0.0 . 0.0 

I 1-49.9! 236:-4f-34-0.4CS29.2f . S83.4[ 335.4! 113.4f ---132.01 

1003.1 947.6 791 .2 441_0 144.6 51.2 195.8 262.8 413.9 583. 7 642.9 602.5 
_:re11.o .';.' .. o.o .: o.o ·-:, o.o ·.:·':::,,-·o.o ·· , o.o ...... ;, .. ,.::. o.o -. · .. · . ·'· o.o ::,=:.---.:·, o.o · .. -·,,.·.~:::· o.o ... ,,,~·o. o ·'-· =:::'··-=o.o 

32.1 

~ oert.m.d Yl!th DWRSu.t IMMd on • 8.0 IMF CV? ' &NP d&llllnd 

RllVIMtd: C8103194 08:36:26 



San Lui& & Oela r.ten®tl Waller Allll"oorfty 

CVP San Luis Stora~ (J<AF) 
Est. CVP Tracy Export (KAF) 
Actual CVP Tracy f.Jlport (KAF) 
E.st. SWP/CVP Sanks Export (KAF) 
Actual SWP/CVP Banka Export (KAF) 
San Joaquin River Flowa to Mendota Pool 
Gron Available CVP Supply (KAF) 

Upper DMC Demand1 (l<AF) 
Lower OMC Demands (KAI') 
Est imated Upper/lower DMC Deliveries 
Aciual Upper/Lawer DMC Oeliverlu 

Wattr RJgnts Cootra<:t Demands (KAF) 

Estlmmd Pool Deliveries 
Actu!ll Pool Oellvenes 

Estlmmd SLU Dellverle.s 
Aciual SLU Deliveries 

Estlmaled ~ Felipe Div. Oellvules 
Actual San Felipe Div. Oellverlu 

Estimated Southern CVP Dellv-erles · 
Actual Soul.hem CVP OellveflH 

Tot.ii Oellvene.s South of Deltl 

E$ilmated EOM San Lula CVP Ru. stonge 
Adjusted Mulmum EOM Storage (KAF) 
5.., Lul1 CVP Excee<!ance 

CVP SOUTH DELTA WATER SUPPLY· DETAILED IMPACTS 

EPA BASE STUDY 2 

San Luis CVP Storage lKAF): ·· · .. 602.S 
A3 of: : 03/01129. 

···-· -· · - · ...- - · - - -· - - - . 

502.S 600. 1 500.2 383.3 183.41 
123.0 80.0 136.0 179.0 283.0 

... ·.- o.o . ·· ··· o.o 0.0 . 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 

·.· . ! 0.0 ' .-.·.·.· o.o · .... o.o · .... ·o.o · .. . 0.0 . 
0.0 0.0 0.0 0.0 0.0 

725.5 68(1.1 638.2 562.3 406.4 

16.7 23.5 32.9 39.3 ..C5.8 
12.7 19.5 28.7 26.8 32.5 
29.5 43.0 59.5 66.1 78.2 

. · 0.0 . . 0.0 ·· ·· o.o . 0.0 0.0 . 

50.71 
291.0I 

0.0! 
34.0t 

GrOtJp 2 Allocation(%) ·, ·. 50 _ .. 
Exchange Cootractors (%) ·. ; ·· 75 :._.. _:/ 
Demand Pattern (% ynr) · · · 50 ~ 

Water Year 1929-30 

- -r- -· · · - -- - - - - - - . - · ··- --
161 .-4! 259.8 304.0 
183.0 160.0 248.0 

.. · .. 0.0 . . 0.0 .· . 0.0 
0.0 0.0 0.0 

... ·34,01 ··. : .· . . 0.0 0.0 ' ..... ·. ·: ... 0.0 
o.ot 0.01 0.0 0.0 

375.71 344.4 ..C19.8 550.0 

21 .8 17.6 31.9 14.6 
18.0 19.2 38.3 15.9 
37.8 :!6.8 88.1 30.5 

0.0 .· 0.0 0.0 0.0 

- - - - --· - - - - . - - · ~ - - . - -· 

468. ~i 661.9 800.5 
26.2.0 260.0 165.0 

0.0 .··0.0 : . .- 0.0 
0.0 0.0 0.0 

-..-,-:: .... · 0.0 ._., , 0.0 . .,. .• 0.0 

0.0 0.0 0.0 
730.S 921.9 . 965.S 

5.3 11.6 11 .0 
4.7 11.5 9.9 
9.9 23.2 2f.0 
0.0 · .... 0.0 ·. . 0.0 

I 2ul s2sf68.6[)2Isl 121.91 1s.3f 14.ol 10.11 16.11 21.31 61.91 eul 

S8.3 86.7 141.3 157.4 70.3 9.8 17.0 
0.0 0.0 . 0.0 . 0.0 0.0 . 0.0 0.0 

4.2 11.4 13.4 14. 1 7.7 6.9 7.0 11 .0 6.8 
. 0.0 . 0.0 . 0.0 0.0 . . . . 0.0 ,., .... . 0.0 0.0 0.0 ··: ·0.01 .... . 

5.1 S.8 1 8.1 14.J 15.Sl 1.0 1.0 0.8 0.8 0.9 1.5 2. f 
·. 0.0 0.0 :i.o 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 . ,. o.o 

I 125.41 179.9[ 252..-9078.91 415.71 21-4.31 84.51 11s.a1 e1.s1 se.71 121.~1 132.61 

6Cl0.1 500.2 383.3 183.4 50.7 161 .4 259.B 304.0 468.5 661.9 800.5 832.9 
o.o ·. ·o.o <' ·.·.-o.o . ., .. o.o :-· : .. · o.o ·_7· ·~- -- o.o '·" ·'~··· .. · o.o .:- .. : o.o :==-=-=·=5 0.0 . '~ :: ... o.o .. _,.,.-';: , .o.o ·.:.N:.-: -:~~-. o.o 

E.1J101b pnen1lld wtth OWRSIM beaed on a S.O MAF CVP & IPNP damand 

RewliMd: 08i'!lCW4 08~:51 



S- Luis & Od• Men~• W,._, A<.thcrity 

CV? Soin Lui$ Stor;ige (KAF) 
Est CVP Tracy EJlport (KAF) 
Actual CVP Tracy Export (KAf) 
Est. SWPICVf' B1nltt Export (KAF) 
Actual SWP/CVP Banks EJlport (t<AF) 
San Joaquin River Flows to Mendota Pool 
Gross Avatl.lbJe CVP Supply (KAF) 

Uppe< DMC Oem~ds (KAf) 
Lower OMC Demands (KAF) 
Esttmmd Upper/Lowe( DMC Deliveries 
Aciual Upper/Lower OMC OelM!rles 

Watet Rights Contract Demands (KAF) 

Estimated Pool Deliveries 
AcilJal Pool Deliveries 

Estim~ SLU Delive-<les 
Aciual SLU o.llveries 

Esllm.aled ~ fellpe Div. Oellverfes 
Actual San Felipe Div. OelfwrlH 

Estimated Southern CV? Deliveries 
Aclual Southern CVP Deliveries 

Total Oellverles South ot ~a 

Estimated EOt.1 Sall Lui• CVP RH. Storage 
Adjusted Maximum EOM Stor.._. (KAF) 
~n Lui• CVP Exceedance 

CVP SOUTH DELTA WATER SUPPLY - DETAJLED IMPACTS 

EPA BASE STUDY 2 

San Luis CVP Storage (KAF): .. ·'.:.. 8.32.9. 
As of: · 03J01~o· 

Group 2 Allocation (%) 70 ..... '-. . 
Exchange Contractors(%) ·: 100.:.:"·~ 
Demand Pattern 1% vear) SO - ' ' 

Water Year 1930-31 
-- · r • r- • -- ·-·- ----- - -· - - -.,, -- - - -r- --- ·- - - - - - - - . - . - -·-- -- ----- --- -- --·· -- - -

832.9 911 .'4 796.9 654.8 330.7 62.' 122.5 275.8 342.7 5(14.8 759.81 868.8 
2<11.0 117.0 184.0 179.0 283.0' 291.0 248.0 191.0 ~. O 262.0 260.01 145.0 

... :. 0.0 , .... 0.0 " . 0.0 . . . o.o - .":: ·0.0 . " : 0.0 " 0.0 .. 0.0 '0.0 . . 0.0 .. .. 0.0 ·' 0.0 
0.0 0.0 0.0 0.0 0.0 50.0 0.0 0.0 0.0 76.0 0.0 0.0 

.. :"· 0.0 .. '. .. 0.0 ,,- . 0.0 . ·o.o . - :' . . 0.0 . . , 50.0 . 0.0 . · ' 0.0 °'.· 0.0 '' ·'·"" .. ·. 76.0 . 0.0 . ". ":· .. 0.0 
0.0 0.0 0.0 0.0 0.0 o.or 0.0 0.0 0,0 0.0 0.01 0.0 

1073.9 10'28.4 980.9 833.8 613.7 403.1 370.S "166.6 596.7 842.8 1019.B 1013.8 

21.0 28.3 40.1 51 .1 58.9 27.7 18.4 32.5 15.3 6.0 129 128 
15.0 221 30.5 33.1 39.5 19.1 19.6 36.6 16.2 5.1 12.2 10.9 
36.0 50.4 70.15 84.3 98.5 46.8 38.0 59.1 31.5 11 .1 25.1 23.6 

. 0.0 : 0.0 0.0 0.0 0.0 . 0.0 . 0.0 0.0 0.0 ... 0.0 . 0.0 " -o.o 

I 28.41 10.21 88.81 162.51 Ho.51 100.41 .. 18.7[- 14.2[ .. --2fiI --36.4[ 82..ef --93.31 

15.31 16.3 8.6 7.f 7.1 11. I , 1.11 5.7 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 . .o.o 

8.2 12.2 '20.0 22.3 9.9 1.3 1.1 1.2 1.3 22 3.0 
0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a.o 0.0 

I 162.51 n1.s1 326.1 I 503.1 I 551.s1 2eo.s1 94.81 H1n:sr-~- -91.91 83.Qf 1su I -ypi 

911 .41 796.91 654.BI 330.71 62.1 I 122.5 275.SI :t-42.71 504.BI 759.81 BS8.8/ a.45.5 
· .. ,.• o.ol '"' o.ot -· -.- 0.01 "-- 0.01 .. ··· o.o1 o.o ·O.OI · . ·- .. 0.01 ,.. .. , ~. O . OI · .-.;'-:: .. ·;.· 0.01 ''."' ··;.:;· 0.0I ....... : 0.0 

1 

Uprirtl o-wrwted with OWRSlr.I baed on 1 11.0 YAF OJP lo SWP dcm;ind 

RMad: 08/03/94 11:04:.54 



:,1n L.U4 & L.lllrll ucnaoCI vvauu ALAnonry 

CVP S~ Luis S!Amge (KAF) 
Est. CVP Tracy Export (KAF) 
Actual CV? Tracy Export (KAF) 
Ut. SWPICVP Banks Export (l<AF) 
Actllal SWPfCVP 8.lnks Export (KAF) 
San Joaquin River Flowa lo Mendol• Poo4 
Gross Available CVP Supply (KAF) 

Upper DMC Oem;;inds (l<AF) 
~ DMC Demands (KAF) 
Estimated Upper/LO'Nef OMC DelMrfes 
Actual Upper/lower DMC Deliveries 

Water Rlghts Ctintract OemVlds (KAF} 

Estimated Pool Dellveries 
Actual Pool Deliveries 

Estimated SLU Deliveries 
Aci:ulll SLU Deliveries 

E.stlmated San Felipe Div. Delfverlea 
Actual San Felipe DIY. DeJlv•rlu 

Estimated Southern CVP DelMtries 
Actual Souihern CVP o.llverles 

Total Oeliverles South of Delta 

E..st.lmated EOM San l.JJI• CVP RH. St°'aqe 
AdJueted Mu1mum EOM S!Of'age (KAF) 
San l.JJla CVP Exceedance 

CVP SOUTH DELTA WATER SUPPLY· DETAILED IMPACTS 

EPA BASE STUDY 2 

San LufSC\'P Storage (KAF):- - . 845. 
As of: 03!01l31 . 

Group 2 Allocation(%) : > 45 .. · · .. :. 
Exchange ContractO<S ("l · ·.· .·. 75 ~-....... ~'.:~ 
Demand Pattern!% Yffrl · 50 :·:· · 

Water Year 1931-32 
-- · -- - -- - ·.--· - - ·- - - - - -

645.5 809.6 664.2 495,1 285.0I 99.7 67.7 107.5 16U 307.6 502.2 643.0 
82.0 26.0 71.0 148.01 207.0 172.0 123.0 169.0 226.0 262.0 2B0.0 240.0 

.. 0.0 ·-: 0.0 . 0.0 .· O.O . . ·. 0.0 ... 0.0 .. 0.0 : · .. 0.0 . 0.0 .. '" :. 0.0 0.0 · .•.. ;'=·: .. ,·.'o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

· · .. ·.· O.O -· ·• 0.0 : . 0.0 . 0.0 : .... 0.0 . ... . o.o . 0.0 .. .-. .. ··o.o .... ~- , 0.0 . ..... .. · ··- 0.0 .. · .. . 0.0 .. ::·.'·' ;-·-o.o 
0.0 0.0 0.0 0.0 0.0 0.0 0.01 o.o 0.0 0.0 0.0 0.0 

927.5 835.6 735.2 643.1 492.0 271.7 1P0.7 276.5 387.8 559.& 762.21 883.0 

15.71 22.3 31.1 36..4 42.51 20.4 17.4 31.7 14.4 5.11 11.3 10.6 
12.21 18.9 25.7 25.2 30.71 15.2 19.1 36.2 15.8 4 .61 11.4 9.7 
27.81 41.2 56.B 61.6 73.21 35.6 36.5 67.9 30.2 9.71 22.7 20.3 

·J.01 .. .. 0.0 . 0.0 ·o.o 0.01 . ·· ·o.o 0.0 0.0 : . 0.0 0.01 .. 0.0 ..... 0.0 

f------nJC -s2.sr · 66:&1 121.91 - -,-:i7.9J -ill[-- 14.01 10.1r--- - 1s.11 2i3J s1.9r - 69.91 

5.3 4.0 12.9 13.6 7.5 6.9 6.9 11.0 11.0 6.8 5.3 
a.o 0.0 C.O 0.0 0.0 0.0 0.0 - 0.0 ' ... -: ·- 0.0 .... . · . 0.0 . . - .. 0.0 

. 4.6 5.2 7.8 12.B 14.3 6.3 0.9 0.7 0.7 0.8 1.4 1.9 
1),0 . 0.0 0.0 0,C} 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 ·. 0.0 

CJU.91 111A[p!o~teJse. 01 392.41 204.0! a:n1 114.7! -- -e:o:JC- 67.JI 119.2f--1-29~5J 

809.6~664.21 49S~1 l2BS.O[ 99.7! 67.71 107.51 161.BI 307.6l 502.21 643.0I 753.6 
··- o.ol .· .. ' O.O! '· ·'· o.of ·· o.ol · .. o.o I .'·. ,.. o.ol .. . ' ·'" o.or:~ -- ~or . -,_ : . :·,- ci]j ,,_.,. - .:.:~ ... o.o! ... ;:;.-0.01 ,...: . .. 0.0 

r- I I 1 1 _T ____ I 

~ gefltfw!Bd Mh r:Jf/RSlM billed on 1 S.O MAF OIP & SWP cl9rrand 

Rnilled: OlliCXl.'94 1 Ocil 1:31 



s .. m Lin & C.."• M•r>dot> Wata.r AJJthcrily 

CVP San Luis Storage (KAF) 
Est. CVP Trxy Export (KAF) 
Actual CVP Tracy Export (KAF) 
Est. ~/CVP Banks Export (KAF) 
Actual SWP/CVP Bank.I Export (KAF) 
San Joaquin RJver Flows to Me11dota Pool 
Grcs.s Available CVP Supply (KAF) 

VpJ>i!r DMC Dem.11nda (KAF) 
Lowe!' OMC Oem1111d1 (KAF) 
Estimated Upper/lower OMC Dettverie.s 
Actual Upperll..Dwe< OMC Deliveries 

Wattlr RJghts Contract Demands (KAF) 

Estimated ?ooJ Deliveries 
Actual Pool OeliverlH 

Estimated SLU Dellverfe-s 
A.c:ti.111 SLU Deliveries 

Estimated 5.ln Felipe Div. Dellverles 
Actual San Felipe Div. Delfv.rlu 

Estimated Sou1hern CVP Deliveries 
A.ctu.tJ Southern CVP Oellverln 

Total Cellverie-3 South of Delta 

E.t.hmted EOM San Lule CVP RH. SlDraqe 
Ad]uated Maxlmum EOM Storage (KAFJ 
San Lula CVP Eilceed ance 

CVP SOUTH DELTA WATER SUPPLY- DETAlLED IMPACTS 

EPA BASE STUDY 2 

San Luis CVP Storage (KAF): .. " 753.6. 
Asot · ~1132 

... ·-·-·· "·-··· ... -.. --··- --·· . ·----· 
753.6 697.7 620.3 617.9 443. 1 89.1 

77.0 111.0 184.0 179.0 85.0 271.0 
. 0.0 0.0 ·:· . "0.0 ·" 0.0 .• 0.0 . -o.o 

0.0 0.0 0.0 0.01 0.0 0.0 
" . · O:O · o.o · · -· o.o "' 0.01 · '"· '· . 0.01 :· . ·-0.0 

0.01 0.0 79.3 46.0I 0.01 0 .01 
830.61 808.7 883.6 842.9 528.1 360.1 

17.8 24.7 :J.4.7 42.3 49. 1 23.3 
13.3 20.2 27.6 26.4 34.2 18.8 
31 .1 44.9 62.3 70.7 83.3 40.1 

0.0 0.0 0.0 0.0 0.0 0.0 

Group 2 AJlocat)on (%) .,,. · 55 :.'•: -; 
Exctian9e Coolractors (%) ; ~: .' 75 } . · 
Demand Pattern l'I' vaarl '.' -'-so":·:.'. 

Water Year 1932-33 
-----··--· -----· ··-·-···-· 

135.5 297.6 355.6 
2..a.01 175.0 201 .0 

...... . 0.0 . 0.0 -.. , .... ·o.o 
0.0 0.0 0.0 

: ·, .. . , .... , 0.0 ·- ·: ...... : . ': 0.0 .,.;~, ~ _ .. _ 7.-0. 0 

0.0 0.0 0.0 
383.5 472.6 556.6 

17.8 32.0 14.B 
19.3 36.3 15.9 
37. 1 66.4 30.7 

0.0 0.0 " . "" O.O 

---···--· --··--·.. . --· --· 
473.91 700.91 837.3 
2'52.0f 260.0 136.0 

. - ' 0.0 . .. , o.O "' "' ;: :o.o 
35.ol 0.0 0.0 

-~:~ , .. .... :35.o ::c." ... ~:·.'o''0;0 ,-!.-"· .,:. ~ 0.0 
0.0 0.0 0.0 

770.9 960.9 973.3 

5.41 11 .9 11 .5 
4.81 11 .7 f0.2 

10.21 217 21 .6 
0.01 0.0 . 0.0 

C 21.31 52.61- 68.6[ 12tsl 127:9[ 15:3[-- . 14.ol .. __ l<fif- - --16JJ 27.31 et9I --fil 

.. 0.0 

155.1 172.6 11 .9 111.5 
Cl.D 0.01 0.0 " 0.0 

5.6 13.6 7.9 7.0 11 .0 6.9 5.5 
0.0 0.0 0.0 0.0 : o.o ' 0.0 0.0 

5.6 6.4 9.6 15.7 1.1 0.8 0.9 1.0 1.7 2.3 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

c-132.JC1sa.4r-26S.s[399.lil - 439.of -224.§L _ _ __ 86~or=--rrror-- 82.71 tog 123.71 1as.s1 

697.71 620.31 617.91 443.11 89.11 135.51 297.6 355.61 473.91 700.91 837.3[ 8::J7.6 
, ....... 0.01 ·• ·; o,D( .,,. ' O.Of - 0.01 . 0.01 . : 0.01 .• . ·,-.... 7 ,: 0.0 · o.OI "·'""-.~-:-,' "O.ot .'.: ::, .. :" 0.01 ..... " . :· o.o/ . :.: ~~ .· ., o.o 

I I I I I I I 

b:pofts ~with rNIRSIM bla.ed on a 4.0 WV: CVP & SWP clltmand 

Rftllud: oato'Jl9.4 lo:32:13 



S..n 1..tJ11 & Q.llo Mcndlll• W• tor ~lhorlty 

CVP S..n Luis Slo<~e (KAF) 
Est. CVP Trtcy Export (KAF) 
Aetu1I CVP Tracy EJiport (KAF) 
Est. SWPICYP Banks Expol1 (KAF) 
Adual SWPICl/P Banks Export (KAF) 
San Joaquin River Flows to Mendota Pool 
Gros• Available CVP Supply (KAF) 

Upper OMC Oemanda (KAF) 
Lower DMC Demands (KAF) 
E1timirted Upper/lower OMC Deliveries 
Adual Upper/Lower DMC Deliveries 

W~ Rlghb Contract Demands (KAF) 

bUmated Pool ~lverin 
Actual Pool OeliveflH 

Estimated SLU Deliveries 
Acnul SLU Dell1111rlea 

Estimated~ Felfpe Div. Oellverles 
Actual Sin Fellpe Div. Detl11erie9 

Estimated Soothem CVP Oellveries 
Actual Southern CVP Deliveries 

Total Cellvenes South of Delta 

Estimated EOM San Lula <::VP Ru. storage 
AdJuated Maximum EOM Storage (KAF) 
San Lufs CVP Exceedance 

CVP SOUTH DELTA WATER SUPPLY· DETAILED JMPACTS 

EPA BASE STUDY 2 

San Luis CVP Storage (KAF): · 837_6 Group 2 Allocation(%} ... 60 _,_ ·:.· 
Exchange Conlraaors (%} ·:·.:.: 75 ' ' :: As of: 03/01/3~' 
Dl!ffland Pattern (% vear) ·. ' SO .. . ··.' 

Water Year 1933-34 

···-·-·· ~-··· 
..... _ .. --··- --·· ··----· ----···--· -----· ·-- ~-···--· 

837.6 755.2 648.3 458.9 217.2 75.8 67.9 108.6 191 .5 
58.0 90.0 89.0 17'9.0 283.0 227.0 128.0 201.0 231 .0 

·. 0.0 ... . ·. 0.0 · .. ·. o.o .· ·o.o - . 0.0 ·: · ·· ·-0.0 .. ... 0.0 .·. ... 0.0 . 0.0 
0.0 0.0 0.0 0.0 sa.o 0.0 0.0 0.0 0.0 

-··- ·.o.o .-...,".'O.O ·, .. . o.o ... ·o.o .. 38..01'- :·. ·. 0.0 ··.:-~ ··-· .. .. .-.. :o_o .. , -., ' . 0.0 -· . ·0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

895.8 845.2 737.3 837.9 538.2 302.et 195.9 309.6 .(22.5 

18.8 25.9 36.5 -45.2 52.4 24.7 1a.01 32.2 14.9 
13.9 20.B 26.8 30.0 38.0 17.5 19.41 38.4 16.0 
32.7 .(6_7 65.1 75.2 88.4 42.3 37.41 68.6 31.0 
. 0,0 ... . o.o 0.0 0.0 0.0 0.0 . 0.01 0.0 a.o 

----··--· -----· . --· ---
338.6 529.3 &"'3. 4 
282.0 2SO.ol 190.0 

' .-· ·.: · ~ o.o .·· . - 0.0 .- . ··. 0.0 
0.0 0.0 0.0 

·. ,-:.: "·:, o.o ,: .:::::.' 0.0 ·o.o 
0.0 0.0 0.0 

600.61 789.3 . SSJ.4 

5.61 12.3 11 .9 
'4 .91 f 1.9 10.<C 

10.51 2"-1 22.3 
0.01 . 0.0 · o_o 

I 21 .31 52.sl eo.61 121.91 121.91 1s.JI 14.oC- --10.11 1s.1I 21.JI 61 .91 69.sl 

4.61 
0.0 

11.91 
0.0 

14.31 
0.0 I I ! I I I I 

7.0 10.'I 17:1 19.1 8.4 1-2 0.9 1.0 1 .. 1 1.8 2.5 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a.o 0.0 0.0 

r-140.41 i91. or21~Ar 420.7!--462.41234-:-c--ani 11s.1r- - sue 1Dr-1t?!f--138.1J 

648.31 458.91 217.2 75.81 67.91 108.61 191.51 338.61 529.31 663-41 714.8 
-· . 0.01 _.:.: 0.01 -· 0.01 . 0.0 0.01 ·· .·: ·-:·0,01 ''"'.' .· ... ·.-. 0.01 ···c:. - ·· 0. 01 -'-'·~- ·· '· 0.01 .:." . ~ . :. : 0.01 · .. ,.· . . ::· 0. 01 ··'= '~·'' 0.0 

upom ;enenlod ~ OWR.sll.! t-ed on 1 e.o MAF CVP & SWP dllmand 

Re ofted; 08/tX!l94 1 ~ t :Z3 



San Lule & Odil• Alencfola WIM8t Auttu>rtty 

CVP SOUTH DELTA WATER SUPPLY· DETAILED IMPACTS 

CVP San Luis Slorage (KAF) 
Est. CVP TrKY Export (KAF) 
Aclual CW Tracy Export (KAF) 
Est. SWP/CVP Banks Export (KAF) 
Actual SWP/CVP Banks Expor1 (KAF) 
San Joaq utn Rlver Flows to Mendota Pool 
Gron Available CVP Supply (KAF) 

Upper DMC Demands (KAF) 
Lower OMC Demands (KAF) 
E.!limated Upper/Lowef DMC O&llverle.s 
Actual Upperl'Lower OMC Deliveries 

Water RJghU Contract Demands (KAF) 

Estimated Pool Deliveries 
Actual Pool Deliveries 

Estimated SUI Oellverie.s 
Actual SLU DeJlvert.s 

Estimated San Felipe Olv. Oe.UV..rie.a 
Actual San Fell~ Div. DellveriH 

Estimated Southern CW Dellver1es 
Actual Southern CVP OeUwne. 

T at.;rl Denverlea South of Oejta 

t:.iimated EOM San Lula CVP Res. Storage 
AdJu.ted Mulmum EOM Stonige (KAF) 
San Lula CVP EJlceedance 

EPA BASE STUDY 2 

San Luis CVP Storage (l<AF): · :714.6: Group 2 Altocalion (%) 
Exchange Conttac!ors ('Mt) 
Demand Patletn I'll. yeat) 

A:; ot 03/0 '134 

Water Year 1934-35 

714.6 704.7 5-18.3 427.2 218. ' 78.BI 86.8 144.6 
106.0 15.0 119.0 149.0I 253.0 212.01 141.0 178.ol 

. : 0.0 ·.· .. .. 0.0 ·· ·. D.O ··0.0 . 0.0 0.01 . . . 0.0 . 0.0 
0.0 0.0 0.0 0.0 0.0 o.ot 0.0 0.0 

.. o:o .:_ ... ,_ i0.0 "··. ·0.0 = >o.o :: .. 0.0 · ... ·0.01 .... ·.· .. 0.0 . . . .. :0.0 
0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 

822.6 719.7 667.3 576.2 471 .1 290.81 227 .8 322.6 

15.71 22.3 31.1 36 ... 42.Sf 20.4 17.'I 31.7 
12.21 18.9 25.7 25.2 30.71 f5 .2 19.1 36.2 
27.81 .. 1.2 56.8 61 .8 73.21 35.6 38.5 67.9 
0.01 :·. 0.0 . 0.0 0.0 0.01 0.0 ·0.0 0.0 

I 21.JI 52.f[-68.eI-121.91 127.9[- 75.:rr.: ___ 14~ 01 10.7! 

12.7 1-1. 1 14.4 
0.0 0.0 0.0 

45.7 52.7 78.3 127.5 142.0 10. 1 
0.0 0.0 0.0 0.0 0.0 0.0 

S.3 4.0 11.1 12.9 13.6 7.5 6.9 6.9 
0.0 .:. 0.0 .o.o 0.0 0.0 0.0 0.0 0.0 

4.6 5.2 7.8 12.8 14.3 6.3 0.9 0.7 
0.0 . 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 

I 117.9( 111.4[ 2•0.2f asa.ol 392.4[ 204.ol eJ.1 ! lliJl 

I 704.7 548.3 427.2 218.1 I 78.8 86.81 144.61 207.9 
I ' 0.0 ·. :.-.'· 0.0 .. . ;. 0.0 0.0 0.0 0.01 0.01 0.0 
I I I 

E2:po(ta geocrsted-..ilh DWRSIM bned on I e.o MAI' CVP & SWP dc1T11nd 

Fll'tiMd: CMXlllM 1 Ck5S:28 

. 4.5 ·: .. : ... 
. 75 :.::· :· 
so 

207.9 
227.0 

. · ·o.o 
0.0 

354.7 
262.0 . ... . 0.0 

76.0 
· ... • ,·_ . . Q.O .. · ... ; .·. 76.0 

0.0 0.0 
4~.9 69'2. 7 

14."'I 5.1 
15.8 4.8 
30.2 9.7 
0.0 0.0 

·· 11;)[ 27.Jf 

6.7 
0.0 

9.0 
0.0 

11 .0 11.0 
D.0 0.0 

0.7 0.81 
0.0 0.0 

&l3J 67.3[ 

354.71 625.3 
0.01 ·., . 0.0 

I 

625.3 760. 1 
250.0 151.0 

0.0 =. ; : ,- ·, •.• ::o.o 
0.0 0.0 

. . . : 0.0 :" 0.0 
0.0 0.0 

8S5.3 . 917.1 

11.3 10.6 
11.4 9.7 
'12..7 20.3 

0.0 . 0.0 

61.91 6!U] 

7.8 
0.0 

15.5 20.6 
0.0 0.0 

e:e 5.3 
0.0 0.0 

1.4 1.9 
0.0 0.0 

119.ll_ m !29~] 

768.11 787.71 
: ·. 0.01 . 0.01 

I I 
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Year 

1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

·;1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 · 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1946 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1956 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

Shasta 
Inflow 

4548 
3635 
2439 
5035 
3711 
6917 
5105 
3176 
4147 
2536 
3624 
3452 
3318 
4840 
4605 
4117 
9511 
3470 
6998 
8701 
7603 
5873 
3670 
4837 
5893 
3904 
5403 
4324 
4126 
6314 
7779 
6544 
6558 
4111 
8821 
5371 
9696 
5098 
4728 
5070 
5255 
7003 
3903 
6976 

... 5319 
7385 

Year 
Type 

2 
. 3 

6 
2 
5 
1 
2 
6 
3 
6 
3 
5 
5 
2 
2 
3 
1 
6 
1 
1 
1 
1 
5 
3 
2 
5 
3 
5 
3 
1 
1 
1 
2 
5 
1 
3 
1 
5 
3 
5 
3 
1 
5 
1 . .. 
3 
1 

CVP South Delta Water Supply Impacts 
EPA Study 28 

[Base+ NMFS Salmon+ EPA 1968 LOD] 

San Joaquin 
Flow 

to Pool 

190 
0 
0 
0 
0 

124 
0 
0 
0 
0 

125 
0 
0 
90 
98 
190 
376 
. o 

57 
280 
164 
136 

0 
179 

4 
0 
0 
0 
0 

45 
334 

0 
0 
0 

264 
0 

241 
0 
0 
0 
95 
86 
0 

156 
4 

375 

Annual Exchange M&l, 
CVP CVP Contractor Refuges, 

Exports Water Suoolv Allocation Losses 

Units are thousands of arce feet 
2631 2821 888.1 600.7 
2661 2661 888.1 600.7 
2436 2436 666.1 600.7 
2360 2360 888.1 600.7 
2549 2549 888.1 600.7 
2715 2839 886.1 600.7 
2768 2768 886.1 600.7 
2405 2405 666.1 600.7 
2335 2335 888.1 600.7 
1486 1486 666.1 600.7 
1749 1874 666.1 600.7 
1786 1786 666.1 600.7 
1769 1769 666.1 600.7 
2455 2545 888.1 600.7 
2712 2810 888.1 600.7 
2746 2936 886.1 605.1 
2586 2964 888.1 610.4 
2633 2633 888.1 600.7 
2649 2706 888.1 600.7 
2678 2958 888.1 609.4 
2809 2973 888.1 612 .. 2 
2834 2970 888.1' 611.7 
2667 2667 888.1 600.7 
2781 2960 888.1 609.7 
2705 2709 888.1 600.f 
2629 2629 888.1 600.7 
2530 2530 888.1 600.7 
2600 2600 888.1 600.7 
2657 2657 888.1 600.7 
2763 2808 888.1 600.7 
2662 2996 888.1 616.7 
2686 2686 888.1 600.7 
2781 2781 888.1 600.7 
2455 2455 888.1 600.7 
2619 2863 886.1 600.7 
2838 2838 888.1 600.7 
2727 2968 868.1 611.3 
2656 2656 888.1 600.7 
2597 2597 888.1 600.7 
2527 2527 886.1 600.7 
2617 2712 888.1 600.7 
2786 2874 888.1 600.7 
2405 2405 888.1 600.7 
2564 2720 888.1 600.7 
2687 2691 888.1 600.7 
2631 3006 886.1 618.6 

Available 
For Ag 

Contractors 

Ag Contractor 
Allocation 

(%) 

1332.3 70.2 
1172.3 61 .7 
1169.3 61.6 

871 .2 45.9 
1060.3 55.8 
1350.3 71.1 
1279.3 67.4 
1138.3 59.9 

846.2 44.6 
219.3 11 .5 
607.6 32.0 
519.3 . 27.3 
502.3 -\ 26.4 

1056.3 55.6 
1321 .3 69.6 
1442.8 76.0 
1465.1 77.2 
1144.3 60.3 
1217.3 64.l ;. 
1460.8 ·1&9 . 

1472.7 77.5 
1470.2 77.4 
1178.3 1;32.0 
1462.2 77.0 
1220.3 64.3 
1140.3 60.0 
1041.3 54.8 
1111 .3 58.5 
1168.3 61.5 
1319.5 69.5 
1491.2 78.5 
1197.3 63.0 
1292.3 68.0 

966.2 50.9 
1393.6 73.4 
1349.3 71 .1 
1468.6 77.3 
1167.3 61.5 
1108.3 58.4 
1038.3 54.7 
1223.3 64.4 
1385.3 72.9 

916.2 46.2 
1231.5 64.8 
1202.3 63.3 
1499.4 79.0 
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Year 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Shasta 
Inflow 

4776 
7666 
7904 
-7316 
5076 
6162 
10762 
6391 
3597 
2625 
7827 
4025 
6418 
4098 
9011 
10796 
6667 
3972 
7547 
3947 
3930 
4755 
3619 
3051 
3621 

Year 
Type 

3 
1 
1 
1 
3 
2 
1 
2 
6 
6 
1 
5 
1 
6 
1 
1 
1 
s 
1 
6 
6 
3 
6 
6 
6 

CVP South Delta Water Supply Impacts 
EPA Study 28 

[Base+ NMFS Salmon+ EPA 1968 LOO] 

San Joaquin 
Flow 

to Pool 

0 
383 

8 
0 
0 

175 
202 
24 
0 
0 

367 
58 

414 
1 

321 
713 
184 

0 
372 

2 
0 
0 
0 
0 
0 

Annual Exchange M&I. 
CVP CVP Contractor Refuges. 

Exports Water Suoolv Allocation Losses 

2674 2674 888.1 600.7 
2635 3018 888.1 621.0 
2682 2690 888.1 600.7 
2835 2835 886.1 600.7 
2723 2723 888.1 600.7 
2753 2928 888.1 603.5 
2769 2971 886.1 611 .8 
2706 2730 888.1 600.7 
2513 2513 668.1 600.7 
1084 1084 666.1 417.9 
2205 2572 868.1 600.7 
2844 2902 888.1 600.7 
2599 3013 888.1 619.9 
2838 2839 888.1 600.7 
2740 3061 888.1 629.2 
2569 3282 888.1 671.9 
2484 2668 888.1 600.7 
2720 2720 886.1 600.7 
2588 2960 888.1 609.7 
2663 2865 888.1 600.7 
2312 2312 888.1 600.7 
2643 2643 888.1 600.7 
2297 2297 888.1 600.7 
1840 1840 666.1 600.7 
1981 1981 666.1 600.7 

75.7 98,6 80.0 
60.9 80.6 79.8 

Available 
For Ag 

Contractors 

1185.3 
1509.3 
1201 .1 
1346.3 
1234.3 
1436.4 
1470.9 
1241.3 
1024.3 

0.0 
1083.2 
1413.3 
1504.7 
1350.3 
1543.7 
1721 .9 
1179.7 
1231 .3 
1462.0 
1376.3 

823.2 
1154.3 

808.2 
573.3 
714.3 

Ag Contractor 
Allocation 

(%) 

62.4 
79.5 
63.2 
70.9 
65.0 
75.6 
77.5 
65.4 
53.9 

0.0 
57.0 
74.4 
79.2 
71.1 
81.3 
90.7 
62.1 
64.B 
77.0 
72.5 
43.4 
60.8 
42.6 
30.2 
37.6 

61 .8 
38.5 

Exchange Contract 888.1 KAF full supply and 666.1 KAF (75% supply} when Shasta Inflow Criteria is not met. 

Refuges and M&I: Receives not less than 75% of Level 2 supplies under CVPIA. (247.4 KAF refuge full supply 
with 37 KAF for Kesterson Mitigation. M&I never receives less than 75% of 155.1 KAF) 

Losses: 

Contractors 
ll:s;!:lo-

CVPl::PA2B.WEl1 

260 KAF regardless of delivered quantiles (Includes losses in DMC and Mendota Pool). 

1899.0 KAF full supply . 
San Luis Unit 
DMC (Ag Only) 
San Felipe 
Mendota Pool 
Cross Valle 

(TAS) Rovl:ied 07123191 

1236.5 KAF 
407.2 KAF 
68.7 KAF 
58.6 KAF 
128 KAF 

0 1:~:26PM 



8 an L ... & Uerta M"1'AOla ""'""'' A1Jlll<>rtly 

CVP Sai Luis Storage (KAF) 
Est. CVP Tracy Export (KAF) 
Actual CVP Tracy Export (KAF) 
Est SWPICVP Banb Export (KAF) 
Actual SWPICVP Banks Ellport (KAF) 
San ~uln River Flows to Mendota Pool 
Grou Available CVP Supply (KAF) 

Upper DMC Demands (KAF) 
Lower OMC Oemand11 (KAF) 
Estimated Upperll.owtr OMC Deliveries 
A.dual Upper/Lower DMC Oellvenes 

Water Rights CorJtract Demands (KAF) 

E.s !Im.mid POO Deliveries 
Actual Pool Oellvefies 

Estimated SLU Dellverle:s 
Actual SLU Oelfverlu 

E&-tlmated San Felipe Div. Oellverles 
Actual San FeUpe Div. Dellverlea 

Estimated Southern CVP Dellver!ft 
Actual Southern CVP Dellwnea 

Total Dellverleii South of De.Ila 

Estimated EOM San Lui. CVP Res. Storage 
Adju1ted Maximum EOM storag. (KAF) 
San Lub CllP Ex.ceedanca 

CVP SOUTH DELTA WATER SUPPLY· DETAJLED IMPACTS 

EPASTUDY28 

San Luis CVP storage (l<AF): ~ :: .. :.865.0: 
AA ot ~'o3/01f.?8 : 

Groop 2 Allocation(%) ·:·: · ...... 65· ~·- ·<:. 
Excha~• Contractors (%) . ;; >)oo /'.'-'.: 
Demand Pattetn ,,., vearl · · · · '."· ·75 · · : · · 

Water Year 1928-29 
March April May June July August Sept&mber October November 

865..0l 971.0I 837.81 617.81 268.51 52.SI 1DS.91 24-4.51 366.1 
275.0I 74.0I 75.0I 105.0I 283.0I 291.0I 2"3.0I 248.0I 252.0 

~ : : o.o~ .. :;. ·;_o.ol :·. ;;. o.of · ', . o. ol. :·:.~'·· ·" o.oJ "·:·:.:. :·: o.or. -...: ·~ · ·· 0.01 . '. :;. · .. ::.o.oL -·· ·.:: ...... o:o 
0.01 0.01 0.01 0.01 0.01 51 .0I O.Of 0.01 0.0 

··.·. :~ o.01.-:+-·:-a.ol·· .. ' .. :. 0.01 .. .- ., 0.01 .. ·;,,.' ... ··o.or ·:;.:;_ 51 : 01 ~ .·:,-1=,~·· o.OI ·:, .. :.·.' :,·:;: 0.01-: .. :,~ ... · ...... , .. ,.o:o 
0.01 0 .01 0.01 0.01 0.01 0.01 0.01 0.01 o.o 

1140.0I 1045.0I 912.81 122.81 551.SI · 394.5f 348.91 ol92.51 618.1 

16.1 24.8 35.7 44.2 51.Sl '28.8 19.7 32.9 16.7 
12.4 20.3 28.2 2,!l.4 35.51 19.7 2C.3 36.8 17.0 
28.5 45.1 I 63.9 73.6 87.11 48.5 «l.1 69.7 33.6 

. ·. 0.0 ., ·.'.: 0.0 .. 0.0 0.0 . 0.01 ·:· ,_ ·.-o.o .. o.o .. 0.0 ·: .. 0.0 

December January February 
516 . .CI 699.81 777.9 
26201 260.0I 161 .0 

r.•: .... :··.::o.ot-:: ":··· -. .. :O.DI ·' >f:·': 0.0 
26.01 0.01 0.0 

'~ ·:-,_., .. :2.8.0 F::·: '·· ··.;O,Of::: ... ·: ·. ·0.0 
0.01 0.01 0.0 

8Cl4.41 959.61 938.9 

9.1 !7.2 14.9 
6.8 14.5 12.0 

15.8 31 .8 26.9 
-· · o.o :··, · -.0.0 . : .. .. .: : 0.0 

1 28.41 10.21-aa]I1-62sr: 110.5 1 100.41 . 18.11 -,4.21 22.21 36.41 a2.a1 gJ.31 

· .... .:....;.: 

11 .3 11.6 
. ·.' - .... 0.0 · .. :.·o.o 

10.11· 18.61 18.7 10 . .C . 1.81 2.7 4.0 
. 0.01 : _; ·1·0.01 .-- 0:01 :. " '·· 0.0 0.0 ·-. O.OI ·.-·-.·;.:·' 0.01 :.": ·-0.0 

028.21 207.21 295JC454~2[ 499.11 288.61 11>4.41 126-:-4] 101.71 104.8f 181.71 183.'41 

1011.8 837.B 617.8 268.5 52.5 105.9 244.5 366.1 516 . .C 899.6 · 777.9 755.5 
-:. ·971.0 ·~,-o.o ·_,- :·::o.o :,s·. o:o · .. :::-:·-·:~ o.o :'.==:'""'o.o ::· :·::'-.:·.·~· '·' o.o "" .. ,, ·,.:....: -.: o;o ~ ... , . .;.,;,::::~ o.o ~· .. ·-=-'"'··~o:o ~:.,:....'~ b:o .,.·.~-='~ o.o 

40.8 

~~Hit OWRSU.f baed Ma 6.0 MAF CVP & SWP denwxt 

Rlll'ised: ~ 10:18:111 



~tr1n s..u1w • IJCRJI 1111nooc1 water ALJtT..OrtrY 

CVP San Luis Storage IKAF) 
Est. CVP Tracy Export (KAF) 
Ac1u1I CVP Tracy Expof't (KAF) 
Esl SWP/CVP Banks Export (KAF) 
Actual !NIPICVP Banks Export (KAF) 
San Jotquln River Flows to Mendota Pool 
Gross AolaUable CVP Supply (KAF) 

Upper ClllC Oemands (KAF} 
Lown CMC Dem1nda (KAF) 
En!mated Upper/Lower DMC Deliveries 
Actual Upperll.ower DMC Deliveries 

Water ~ht.a Contract Dem11l<f• (KAF) 

Estimated Pool Deliveries 
.A.c:t1J !II Pool Odlverle.s 

E.lltlmabd SLU Oellverles 
Actual SlU Oeltverles 

Estlmned S41n Felipe orv. Deliveries 
AciuaJ San Felfpe Div. Celiverie-3 

E$11mataj Soothem CVP Oellverie.s 
Actu:il Southern CVP Dellveries 

Tot.al Dellvefie:s SQuth o( Della 

i:.tlmated EOM San Luis CVP Rea. Storage 
Adjusted Maximum EOM Storage (KAF) 
San LullCVP E.xceedance 

CVP SOUTH DEL TA WATER SUPPLY· DETAILED IMPACTS 

EPA STUDY28 

San Luis CVP Storage (KAF): · · .. 755.5 
As of: •. ()JIO 1129 

-------- - ~ .... - ·· · - - -· - --
755.S 734.6 634.2 468.1 217.0 
97.0 71.0 74.0 101.01 283.0 

:. ·o.o :'"' -'-0.0 '"" .. o .. o - ", 0.0 ... 0.0 
0.0 0.0 0.0 0.0 1-1.0 

~, ..;•o.o -+· '" o .. o .,: . . 0.0 .. -0.0 .; ;· 14.0 
0.0 0.0 0.0 0.0 0.0 

852.5 805.6 708.2 575.1 514.0I 

15.7 22.3 31.1 JS.4 42.5 
12.2 18.9 '26.7 25.2 30.7 
27.8 41.2 56.8 61.6 73.2 

. 0.0 0.0 0.0 0.0 : 0.0 

Group 2 Allocation (%) _ · •·.·· 45 . ·, 
Exx:tlange Contractors (%) · ·~ · ·. 75 > ::=: 
Oeman<l Pattern (% vear) 50 : : 

Water Year 1929-30 
- -- 3-- - --r---··--- ----- - --- -------

121 .7 298.7 ~-5 433.8 
291.01 169.0 164.0 242.0 

'- .. 0.0 ........ 0.0 0.0 ·=. o.o 
90.0 0.0 0.0 0.0 

. "· : 90.0 "' .... : ...... · 0.0 . ,. 0.0 ... "--; 0.0 
0.0 0.01 0.0 0.0 

502.7 ~7.7 546.5 575.8 

20.4 17.4 31.7 14.4 
15.2 19.1 36.2 15.8 
35.8 36.5 67.9 30.2 
0.0 . ..... .. . 0.0 . - 0.0 .... o.o 

( -21.3[ 52.61 68.6["f21.9(-- 127.91 75.31 ·u.oJ 10.71 16.7( 

12.7 
0.0 

63.5 10. tl 9.81 9.0 
. . : .· 0.0 ·0.01 . 0.0 .·: . .. .. o.o 

U .1 7.5 6.9 6.9 11.0 
.. .; .. o:o ... . 0.0 .... .. .. 0.0 0.0 ~~;. ; - 0.0 . 

4.6 7.8 12.8 14.3 6.3 O.SI 0.7 0.7 
- 0.0 0.0 0.0 ·:·· : 0.0 . ... 0.0 0.0 0.0 .. " · · : .. .., Q.O 

---- ·---- · --- ---- - -----

S95.6 790.2[ 931 .0 
2f52.0 260.0 160.0 

.. Q.O~ ": o.o . 0.0 
0.0 0.0 0.0 

. .. . ·. 0.0 .. ..,. .. :o.o ·· •'· . .. · 0.0 
0.0 0.0 0.0 

857.6 1060.2 1091.0 

5.1 11 .3 10.6 
4.6 11.4 9.7 
9.7 227 20.3 .. . 0.0 0.0 . .. 0.0 

5.3 
. . ! 0.0 

1.9 
" . .:, .... 0.0 

[ .. 117.91 171.4[ 240.2[ JS8.oJ 392.41 204.ol so.:.i( 67.Jl 11s.21 129.51 

734.6 634.2 468.1 217.0 121.7 298.7 384.5 433.8 595.6 790.2 001.0 961 .6 
·"·"·, .o.o -.::.::.·-'.O.o ·:.,,...:: o.o ·-=-- o.o ·: ,, ... ,, .. o.o :.:.":"·•; o.o ·- ., .. ;; · : ..... ~ o.o ,,_,_ · ·· o.o -.~°"'''' .. o.o -.:::~ .-.-= ..... o.o '".~' ."--·o.o .,, ,. ;: · ... ·•·; ·o.o 

~ ;cnnted ~ OWftSIM baed Oil 1 8..0 UAF CNP & SWP demand 

RelMed; OMJ2llM 13:03:41 
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CVP San Luis Storage (KAF) 
Est. CVP Tracy Export (KAF) 
AchJal CVP Tr;,ey Expot1 CKAF} 
Est. SWPICVP Banks Export (KAF) 
.Aclual SWP/CVP Banks Ellport (KAF) 
San Joaquin River Flaws to Mendoca Pool 
Gron Available CVP Supply (KAF) 

Upper DMC Demands (l<AF) 
Lowa OMC Demands (KAF) 
Estfrn;rted Upper/Lawer OMC Deliveries 
Actual Upper/Lower DMC o.flveriea 

Water Rights Contract Demands (KAF) 

Estimated Pool Oellverles 
Aciinl Pool Deliveries 

Estimated SUI Oellverles 
A.ctud SUI Cellvetles 

Estim~ San Felipe Div. Deliveries 
Ac:tu.11 San Felipe Div. Dellverlu 

Estl~ Southern CVP Dellverlff 
.Aclual Southern CVP Oellvefles 

Total Odlvct1es Sovtti ot Delta 

Estlmlted EOM San Luis CVP Res. Sto<age 
AdjuRd Maximum EOM Storaqe (KAFI 
San Lull CVP E.ia:eedance 

CVP SOUTH DELTA WATER SUPPLY - DETAILED IMPACTS 

EPA STUDY 28 

San LuiS CVP Storage (KAF): . · S61.8 
As of: · 03/01/JO 

------- - - -· 

961.6 971 .0 839.0 62~.2 2:90.7 
241.0 74.0 I 75.0 105.0 283.0 

0,0 .. · ·:.:- 0.0 .·. ·:.o.o . 0.0 .. . . 0.0 
0.0 0.0 0.0 0.0 0.0 

- ---=----
92.1 

267.0I 
... "· a.a 

0.0 

Group 2 Allocation(%) · · -,.--:-s-s .,, .. ·. 
Exchange Conlnictors (%) , .. :.100:-f:f: 
Demand Patl8(n 1%veatl · . " 50 :,.':·· 

Water Year 1930-31 
- - ------- - ------- --- - -------

109.4 220.8 241,3 
202.0 1'41.0 236.0 
· . . o.o . .. 0.0 · "· ":~ O; O 

0.01 0.0 0.0 

--------- ----- - - - - - -· 

J89.0 616.9 732.6 
262.0 2SO.O 86.0 

. .. ·:0.0 ~ o.o · · =o.o 
45.0 0.0 0.0 

.; ._ 0.0 ·,,,= .. 110 " 0.0 0.0 , .. _· ... 0.0 .. : ... ·' 0.0 .. .,.: , .. .. 0.0 ;: ·. 0.0 ~ · ,_ ... o.o ·. " . : '·'· · :'. 45.0 •. .:· ··0.0 ," 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1202.6 1045.0 914.0 731.2 573.7 359.1 311 ... 361.8 .cn.3 696.0 676.9 . 818.6 

17.8 24.7 34.7 42.3 49.11 23.31 17.8 32.0 14.8 5.<I 11 .9 11 .5 
13.3 20.2 27.6 28.4 34.21 16.81 19.3 36.3 15.9 4.8 11 .7 10.2 
31.1 44.9 62.3 70.7 83.31 40.1 I 37.1 68.4 30.7 10.2 23.7 21 .6 
0.0 .• . Q.O ·"·0.0 .... o.o . 0.01 . 0.01 .. 0.0 0.0 . . 0.0 . 0.0 . .. 0.0 ; . . · .. 0.0 

( 28.41 70.21 88.Bf 162.SI 110.sl 100.41 ·1a.11 14.21 22.21 36.4( 82.61 93.31 

15.4 6.8 7.9 
·- 0.0 · ... ·o.o·- 0.0 

55.61 63.9 11 .9 11.3 10.5 10.71 16.5 
. -o.o . 0.0 0.0 . . 0.0 · ·o.o 0.01 · · · .. o.o 

5.6 .C.4 11.7 13.8 7.0 7.0 
; 0.0 i:· 0.0 0.0 .. 0.0 . . 0.0 - O.D 

11.0 6.9, 5.5 
o.o> 0.0 

11 .0 
: a.o· · 0.0 

5.8 6.4 9.6 15.7 l .1 0.8 
0.0 ·-.. 0.0 0.0 0.0 0.0 0.0 

1.7, 2.3 
0.0 . .. 0.0 

0.9 1.0 
0..0 0.0 

C 1.ro:or-200.01 Z!f7.&f340:-rr==4s1.11 249. 11 go_6I 120.s1 ea.31 1s.11 144.JI 159.ol 

1062.61 839.0I 626.21 200.11 92.11 1os..c1 no.al 241 .31 389.0f-~616. 9[ -732.61 659.71 
,,, g71 :01 ·• ::-.;~ o.ol ' :;; o.ol .... 0.01 ··,· ····: ... o.ol-·::" '"· a.ol · - .... ,_. -, o.ol "o.oJ -~~-; ., ,,; o.o( :· ~ ; . ;~'·o .of . ;_;..;~'. = oJJJ:· :.:.~ ;_ ::O.ol 

91.61 I I I I I l I I I I I 

E.xparta p>111r1 ~ ~ Dl;RSll.I baed et1 • &.O MAF C\/P & SWP dt!Nnd 

RllYIMd: 01W2194 13: 10-.32 r 
c 



.>an um: ta uen:a l«f\O'CCa watet At.enot"Y 

CVP San Luis Storage (><AF) 
Est. CVP Tr:tey Export (KAf) 
Actual CVP Tracy Export (KAF) 
Est SWP!r:VP Bank9 E..lport (KAF) 
Adu.11 SWP/CVP Banb Export (KAf) 
San Joaquin RJver Flows to Mendoh Pool 
G!"OU Availa~e CVP Supply (><AF) 

Upper OMC Demands (KAF) 
Lowa" OMC Oern.1nds (KAF) 
Estl 111ated U ppet'll.oWet OM C Deliveries 
Aciu1t Uppet/l.ower OMC Deliveries 

Water Rights C<>ntrac:t Demands (KAF} 

E.stimrted Pool Oellverlu 
Actual Pool Detlverles 

Estiruted SLU Dellvetfes 
Adu1f SLU Oeltverles 

Estimated San Felipe Div. Dellvarres 
A.ctual s., Felipe Otv. DellverlH 

Estimated Southern CVP Deliveries 
Adu• Southern CVP Dellverlu 

Tot;il Cel!Wf'fu Sooth al Defta 

E.stlnute<I EOM San Lul1 CVP RH. S1Drage 
Adjusted Maximum EOM Storage (KAF) 
Sin Lull CVP Ela:eedance 

CVP SOUTH DEL TA WATER SUPPLY· DETAILED IMPACTS 

EPA STUDY 28 

San Luis CVP Storage (KAF): · : · 659.-7 
As or: : 00/0 t/31 · 

-·-· ·- ---· -- · · ·- - --- - -·· 
659.7 640.7 551 .4 405.0 264. 1 
38.0 14.0 0 .0 78.0 114.0 

· .. ··o.o ·. - 0.0 .. 0.0 ·o.o ··o.o 
0.0 0.0 0.0 0.0 0.0 

Group 2 Allocation (%) · . . 10 .. 
Excnange C<Jntractors (%) .. ' ···-'.'75·:,. · ·· 
Demand Pattern ('\{, VHrl · 25 

Water Year 1931..J2 
- . ~~---

__ .., ___ ____ 
- -----· ---- ------

1-43.41 93.6 141.21 145.7 
89.0 123.0I 114.0 205.0 

. · .. 0.0 . 0.0 · ·o.o ..... .. 0.0 

0.0 0.0 0,0 0.0 
·0.01:-:-· ·0.0 .. _ .. o_o . ' 0.0 . . · 0.0 . . o.o : ., 0.0 · ·- .·. · ·o.o 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

697.7 654.7 551.4 483.0 378.1 232.4 216.6 255.2 350.7 

7. 1 12.8 17.8 16.7 20.2 11.21 18.31 31 .0I 13.5 
7.5 13.7 18.6 14.8 18.7 10.21 18.51 35.81 15.2 

14.6 26.4 36.4 31.3 38.9 21 .41 34.81 66.71 28.7 
.. 0.0 .· 0.0 ·o.o 0.0 . . 0.0 -···· .O.OI · 0.01 0.01 . 0.0 . 

- -- ------ ------ - -----· .. 
2n.3 481 .31 639.4 
262.0 260.0 214.0 

.··· .. 0.0 . · 0.0 · ,, ·· · .. o.o 
0.0 0.0 0.0 
0.0 . . . : .. 0.0 0.0 
0.0 0.0 a.o 

539.3 741 .3 853.'4 

3.7 8.9 7.1 
3.9 10. 1 7.8 
7.6 18.9 14.9 
0.0 . . .. . 0.0 0.0 

C-@- 52.!J-66:6[ 12fgf--12ur- 75.31 14.ol 10.11 1s.1I 21.31 sl.91 69.91 

3.6 1.9 0.3 0.2 0.2 
0.0 ·o.o 0,0 0.0 0.0 .. 0.0 

[-57.0I 103.31 T46.3lfil!C 234.71 138,81 75.41 \09.SI 73-41 sao[ 101 .91 104.81 

I 640.71 551.41 405.0 264.1 143.4 93.6 141.2 145.71 'Z77.3 481 .31 639.41 748.6i 
I ,_. .. ·o.ol .. ,_, 0.01 - ·· o.o .. .'· 0.0 0.0 ' . '" '. o.o . . 0.0 . · o.ol - - · -· 0.0 ····· -· ·~ · 0.01 :· - ,:::0.01 ;:- ,'. . .- · .. 0.01 
I I I I I I I 

~ ;m«rlkd ~ DNRSIM tia-i en a 6.0 M.AF Cll'P & SWP demand 

11.viMd: 0&102/94 13:1 ... :44 



:;an ws o. ucrt> j,ICncot;o vvabCr IUlthonty 

CVP San Lufs Storage (l<AF) 
ut. CVP Tracy Export (KAF} 
Aciual CVP Tracy Export (KAF) 

· Est. SWP/rNP Banks Export (KAF) 
Actual SWPICVP ~nks Export (KAF) 
San Joaquin River Flaws to Mendot• Poo4 
Gress Available CVP Supply (KAF) 

Upper OMC Demands (KAF) 
Lower OMC Demand.3 (KAF) 
Estimated U~ower OMC Dellverlu 
Ac::tval Upperllower OMC OeHvet"les 

Wmr Rights Contracl Demands (l<AF) 

Estimated Pool DeHvertes 
Actual Pool De1Mtr1u 

E..nlma1ed SLU Oeltvenea 
Actual SLU Oellverlu 

Estbllated San Felipe Div. Oeliverius 
Actual San Falfpe Dtv. Dellnrles 

E..stlmated Southern CVP Deliveries 
Actual Sovthem CVP Dellvarle.s 

Tot.al DenYeflea South or Cetta 

Eatlmat.ed EOhl San Luis CVP Rea. Storage 
Adjusted Mulmum EOM Storage (KAF) 
S.iin lu.IJI CV? Eu:~nca 

CVP SOUTH DELTA WATER SUPPLY· DETAILED IMPACTS 

EPA STUDY 28 

San Luis CVP Storage (KAF): · , · 74fl.6 
As oC; ··03/01/32: 

Group 2 Allocation (%) ·· : 30 · · ~ . 
Exchange Contractx:>rs (%) '· ·,"! · 75 '. <·: 
Demand Pattern l'llo Year\ · · 25 ,. : 

Water Yetir 1932..JJ 
--·-·-·· ..... _.., , ···-· --··- --· ..... _,... __ , ----···--· -----· ·-- .. ___ ___.. 

7'48.6 678.5 632.0 597.8 397.1 91.9 94.0 253.9 387.7 
0 .0 74.0 75.0 70.0 34.0 196.0 245.0 25.J.0 . 247.0 

: . ._ 0.0 -.,.,o:o ' . 0.0 -0.0 . " 0.0 : .:. 0.0 '. . ':: ": " Cl.O . " ";:· " 0.0 -·o.o 
0.0 0.0 0.0 0.0 0.0l 0.0 0.0 0.0 0.0 

.. : .... 0.0 ··. :. 0.0 .. 0.0 ·0.0 . :· 0.0 . .... 0.0 . .·" ,._ o,O .· : - · - O.D . . · ·-.: 0.0 
0.0 0.0 79.3 -46.0 0.01 0.0 0.0 0.0 0.0 

748.8 752.5 786.3 713.8 431.1 287.9 339.0 506.9 634.7 

8.91 15. , 23.8 30.5 35.0 19.0I 17.6 32.41 14.6 
8.51 15.0 21.8 22.1 26.6 14.41 19.2 35.51 15.9 

17AI 30.1 45.5 52.6 61 .6 33.41 36.9 68.91 30.5 
0.01 .. ' 0,0 . . 0.0 .. 0.0 0.0 0.01 .. . ... . 0.0 O.CI( .. . 0.0 

-----··-- --··--· .. . --·--· 
553.0 705.2 857.2 
215.0 280.0 118.0 

·:: " ": 0.01 ' ·,.· .:' 0.0 ·: '.::-·-= .. ~.: 0.0 
0.0 0.0 0.0 

", ._,::_,._ 0.0 . - ~ :=o.o .... . ._ · ·o.o 
0.0 0.0 0.0 

768.0 S65.2 975.2 

4.4 9.7' 8.0 
4.3 10 . .Sf 8.3 
a.1 20.21 16.3 

- ' . 0.01 . "" 0.01 - .· • 0.0 

[--21.3[ 5:fl1J -66:s1 121.9f --127.91 75.31 14.c>r- HI0.7[ ---16.iC - 2uc -61.91 urul 

11.1 12.8 
0.0 · " 0.0 

44.2 100.2 11.41 6.0 8.1 8.6 
. 0.0 0.0 0.0 0.0 0.0 ' ". 0.0 

4.2 2.8 9.9 11.9 12.3 6.9 7.0 11.0 10.9 6.5 4,9 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·O.O - 0.0 ·"· 0.0 -' 0.0 

1.3 1.8 4.3 10.0 10.7 5.6 1.0 1.0 0.8 0.5 0.6 0.7 
0.0 0.0 . 0.0 .. o.o· .. 0.0 0.0 0.0 0.0 . - . 0.0 0.0 0.0 0.0 

r-10:11- i20.s1 1aa.4r 31a.11 339.ar 1s::J.9I- -a:s.1c--119.2r--- -- a1.1r---ti2.s1 -101x--frc21 
...-~,..,,.,~~-r-=~ '·.,..,.....,,..,,-=--:..,..-~..,,.--,:"T~-.,,..,...,,..--~~.,,--r~~-..,.,..,....~~..-..,.--..--~-=---...,.....~"'="""""~~~-. 

678.5 632.0 597.P. "397.1 91 .9 94.0 253.9 387.7 553.0 705.2 857.2 864.0 
. ..-<. . o.o ~ -. .. :- o.o · ~--. o.o ·-- -·o.o .--.-.. -. =- o.o ;: ... = o.o '.- :L_ ·:"' O.o .: ... .. _. o.o . .__,,,-::;:.;:,,:,:· o.o ... ,_. ., .. .. :,"o.o - -~'''-~ o.o ""0.:-.-~"-'-'' 'tl.o 

fxpo<to atneroled "'ith DWRSIM based en a ~.OUM= CVP A SWP clemand 

~: OBllXll94 11;18:48 
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..,_, ... - - ..._..., .... --·-- ... _..... ,,,_,, .... .. , 

CVP San Lu[$ Storage (KAF) 
Est. CVP Tracy Expon (KAF) 
A.ctval CVP Tr..cy Export (KAF) 
Esl. SWP/CVP ~nks Export (KAF) 
Actual SWPICVP Banks Export (KAF) 
San Joaquin River Flowa to Mendota Pool 
Gron Avallab4e CVP Suppry (KAF) 

Upper OMC Demands (KAF) 
Lower DMC Demands (KAF} 
Estimated Uppetll.owei DMC Deliveries 
Actual Upperll...ower OMC Oellverles 

Water Rights Contract Demands (KAF) 

&limited Pool De!lverin 
Ac:1ual Pool Deliveries 

Estimated SW Oellverles 
ActWll SLU Oellwries 

Estimated San Felipe Div. Oeltverlu 
Actual San Felipe Div. Deliveries 

E.stlmatul Soolhern CVP Oellver!es 
~ual Southern CVP ~lverlu 

Total Oellvefies South or Celt;! 

Estimated EOM San Luis CVP Res. Storage 
A.dJuated Mnlmum EOM Stonge (KAF) 
San Lula CVP Exceedal"IC8 

CVP SOUTH DELTA WATER SUPPLY-DETAILED IMPACTS 

EPA STUDY 28 

San Luis CVP Stotage (l<AF): . , . - . ~64.o · 
~of: ·:_03/01133.' 

664.0 780.1 625.8 485.1 210.91 
19.0 0.0 74.0 42.0 211 .0l 
0.0 .. :· · 0.0 0.0 .... 0.0 . . .... 0.0 

0.0 0.0 0.0 0.0 0.0 
. 0.0 ·- ·. ·o.o 0.0 .. 0.0 ·. · . 0.0 

0.0 0.0 0.0 0.0 0.0 
883.0 780.1 699.8 527.1 421 .9 

13.8 19.9 27.5 30.5 35.91 
11.0 17.6 23.8 22.0 27.1 ( 
24.6 37.5 51.2 52.5 83.0[ 

. 0.0 .. 0.0 ·o.o . 0.0 . · 0.01 

76.11 
175.0 

0.0 
0.0 

.. · ... . · 0.0 
0.0( 

251. 1 

17.5 
13.6 
31.1 

. 0.0 

Gtoup 2 Nlocatlon (%) 
Exchange Contractors ( 'l6) · 
Demand Pattern 1% vear 

Water Year 1933-34 

67.8 159.41 
172.0 122.0I 

·.· :o.o .· ·: . . ·; o:o 
0,0 0.0 

. . 0.0 .... 0.0 . 
0.0 0.0 

239.8 281 .4 

17.0 31 .<C 
18.9 36.0 
35.8 67.4 

0.0 . 0.0 . 

- ~~:F 
so .... 

169.0 308.1 505.4 650.7 
217.0 2620 260.0 166.0 

. : -.·: 0.0 - .. ·. 0.0 ·. :O.O . J . ·· 0.0 
0.0 0.0 0.0 0.0 

·. 0.0 .. . . . 0.0 - .; . 0.0 · .. ·. · .. , : .. . 0.0 
0.0 0.0 0 .0 0.0 

386.0 570.1 765 .<C 816.7 

141. 1 4. 7 10.7 9.7 
15.6 4.4 11.0 9.2 
29.7 9.1 21.7 18.9 

0.0 . 0.0 0.0 .. . 0.0 

I 21.31 s2.61 66.61 12ul 121.91 75.3f .14.ol 10.11 1a.1! 21 :3[ ---61.9f 89.9l 

. 7.7 
· · · v . v1 · ·· · .. 0.01 · 

7.J 125 16.5 
0.0 . 0.0 0.0 

4.9 3.6 10.5 11.9 12.5 6.8 6.9 10.9 10.9 6.7 5.2 
. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 ·. 0.0 

3.6 4.1 6.1 10.0 11.2 4.9 0.7 0.5 0.6 0.6 1.1 1.5 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 : ·. 0.0 . ·· o.o 

I 102.91 tf>4.Jl 214. 71 J16.2I 345.71 t83AI ao.31 t 12.s1 n .81 S:·UJ- 114.71 t23.3l 

780.1 ( 625.81 4a5. 11 210.9 76.1 67.8 159.4 169.0 308.11 506.41 650.71 693.5 
: 0.01 ·"'/··.o.OI .. ,, 0.01 ·. o:o 0.0 0.0 . : "' 0.0 . 0.0 .. ··• 0.01 · -:::_, ... :: ... 0.01 ·.· ... '.:. ·-,·0.01 ·· ,_, -: ~ .-'·o.o 

~ o~ed Mli C'MfRSIM bl~ on a e.o MAF CVP & &WP demand 

ReWM<:I: llllo'Q3.l9.4 11 :29:34 



~n UJla a. Uea;o ~lcn<llOt.a Wlllllr AUallcnry 

CVP San Luis Storage {KAF) 
Est. CVP Tracy Export (KAF) 
Actual CVP Trn:y E:1por1 (KAF) 
Est. SWP/CVP Banks Export (KAF) 
ActuaJ SWPICNP Banks Export (KAF) 
San Joaquin River Flows to Mendota Pool 
Gron Available CVP Supply (KAF) 

Upper CMC Oemands (KAF) 
Lawer DMC Cemands (KAF) 
E.stlmated Upper/lower DMC Deliveries 
Actual Upperll..ower DMC Celiverfe.s 

Water Rights Contract Demands (l<.AF) 

Estimated Pool Deliveries 
Actual Pool DeUverm 

Estlmaied SLU Ddlverle:a 
Adual SLU Dellverle. 

Estimated San Felipe Div. Oe-llverlu 
Actual San Felipe Div. Oelivef!tt 

Esllmated Southern CVP Deliveries 
Actilal Southern CVP Cellvenes 

Total Deltver1u South of Delta 

Eailmated EOM S;in Luis CVP Res. St.otaoe 
Ad]urled Maidmum EOM Storage (KAF) 
San Lule CVP Eltceedance 

CVP SOUTH DELTA WATER SUPPLY· DETAILED IMPACTS 

EPASTUDY28 

SanLUfs CVP Storage (KAF): -:".°: ·. 093.5 
As of: · 03/01134 

693.5 655.4 544.9 -430.4 235.7 95.5 
42.0 0.0 7'1.0 107.0 199.0 164.0 

:''"0:". 0.0 .:.~ ·'-·, o. o ,; ,: :0.0 ·, ; 0.0 _., . ·o.o . .. ': 0.0 
0.0 0.0 0.0 15.0 0.0 0.0 

- -.~.- .... o:o ·-,:,:.0.0 :.;, .. ,..o.o : -.. 15.0 .. .. 0.0 . ... ·0.0 
0.0 0 .0 0.0 0.0 0.0 0.0 

735.5 665.4 518.9 552.4 ~.7 259.5 

8,9 15.1 23.8 30.5 35.0 19.0 
8.5 15,0 21.8 22.1 26.6 14.4 

17.4 30.1 45.5 52.6 6f.6 33.4 
... o_o ... : . 0.0 . .. : ·o.o o.o - 0.0 0.0 

Group 2 Allocation (%) ; ,_ . .-, . 30 ., ·:-·:: 
Excllange Contractors (%) X \' :: 75:·-.:.:: -:­
Demand ?attem (% ve.arl ·" · 25 · 

Water Year 1934-JS 

65.6 121 .5 148.3 
141.0 14S.O 214.0 

. . 0.0 _,.,_, .. ·' 0.0 .. - :.:,o.o 
0.0 0 .0 0.0 

"'-· . .. o.o . . :·;~ . .. - 0.0 ,-,; .•. ': ·:' 0.0 
0.0 0 .0 0.0 

206.6 267.5 362.3 

17.6 32.4 14.6 
19.2 38.5 15.9 
36.9 68.9 30.S 

: . 0.0 - .o.o 0.0 

220.6 479.8 631 .8 
262.0 260.0 151.0 

,, .·, . • ·.',0.0 · · ~ · , .... 7·,0.0 :. -.:: ~ ·· ,- 0.0 
0.0 0.0 0.0 

... _.: :· .. ' .. 0.0 ._· : .. ~ 0.0 .,, . .. 0.0 
0.0 0.0 0.0 

542.6 739.8 782.8 

4.41 9.7 a.o 
4.31 10.5 8.3 
8.71 20.2 16.3 
0.01 : · " 0.0 - 0.0 

1 -- aJC-s2.6J-68~ar 121.91 121.917"s.3r-- 1-1.01 10.1r - --1a11 ---21.31 ----si.w- 69.91 

11 .11 12.81 12.81 
u.ul . .. 0.0 . o.o! · 0.01 u.vl· UaUI ' U.UI v .ur .·. 

19.1 <14.2 100.2 106.9 56.8 11.4 12.81 10.0 
· ·O.O 0.0 0.0 0.0 0.0 0.0 . 0.0 

4.2 2.8 9.9 11.9 12.3 7.2 6.9 7 .0 11.0 6.51 4.9 
. 0.0 • . . : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·.· 0.0 0.0 

1.3 1.8 4.3 10.0 10.7 5.6 1.0 1.0 0.6 0.7 
0.0 . . 0 .0 0.0 ~.o 0.01 0.0 0.0 . 0.0 ·. 0.0 0.0 

c- 10. 11 120.sr Hna:4r 316-:-rr==F~qr-100. !lf as. iT ___ 11s.2r - - e1.n-- 62."af - - 101.sr H- ·r11.2J 

686.41 544.91 4'o.4I 23s.7 95.5 65.6 121.Sf 148.31 260.61 479.81 631 .BI 671 .6/ 
.. -~-' · 0.01 ;.;:=0.01 - .. 0.01 . .. 0..0 0 .0 0.0 0.01 · ... , · --o.OI · · · · · 0.0I · · 0.01 :. · 0.01 :· ····: · O.Of 

I I 

E..rpoitl ~Mil OWRSIM baaed an 11 6.0 UAF CVP & :;NP denwicl 

RwlHct OMll/94 11 :~4 
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~vn Dnro 2-25 - 94 
Pool Goi~s Used to meet Demiind 
8,ii;c: Fol ~Olll Reoper11t ion Study, 4001 c, 400 Fol sonr- F. C. Pool, 1995 Demands 
Eqvac Ion is •pdel 54•pdel 55•pdel l.S · flow SJ 

l 
' 'Ort 1, in escondlng order by year 

"-·.-" foor Oct Mov Dec Jan Feb Her Apr 

19'2Z 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
191.3 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 

'- .. 1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1'~84 
1965 
1986 
1987 
1988 
1989 
1990 
1991 

Avg . 

0 . 0 
0.0 
0 .0 
0 . 0 
o.o 
0.0 
o.o 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0 . 0 
0 . 0 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
0.0 
o_o 
0.0 
0.0 
0.0 
0. 0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 0 
0.0 
o.o 
0.0 
0. 0 
0.0 
0.0 
0 . 0 
0 . 0 
0.0 
0.0 
o_o 
0.0 
o.o 
0. 0 
0.0 
0.0 
0.0 
0.0 
1.0 
0. 0 
0.0 

109 . 0 
0.0 
0.0 
0 .0 
0 . 0 
0.0 
0. 0 
0 . 0 

1. 6 

o.o 
0.0 
o_o 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
o_o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
0. 0 
o.o 
o.o 
0.0 
0.0 
0.0 
o.o 
o_o 
o_o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
o_o 
o_o 
o.o 
o.o 
0.0 
0.0 
o_o 
0.0 
o.o 
o_o 
o_o 
0.0 
o.o 
o.o 
o_o 
0. 0 
0.0 
o.o 
o.o 
0.0 
0.0 

42 . 2 
42.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 

1. 2 

o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o_o 
0.0 
o_o 
0.0 
a.o 
o.a 
0.0 
0 . 0 
0.0 
o.o 
o.a 
0.0 
o.o 
4 . 0 
o_o 
0.0 
0.0 
0.0 
0.0 
6.6 
o_o 
0.0 
o.a 
0.0 
6.6 
o.o 
o.o 
o.o 
0.0 
o.o 
o.a 
o.a 
a.a 
o.a 
0.0 
0.0 
o_o 
a.a 
a.o 
a.a 
a.o 
o.o 
o.o 
0.0 
a.o 
o.a 
o.o 
0.0 
0.0 
0.0 
o.a 
7. 1 
7. 1 
0.0 
0.0 
1.0 
o.o 
0.0 
0 . 0 
0 . 0 

0.5 

0 . 0 
0.0 
0 . 0 
o.o 
o.o 
o.o 
0.0 
0 .0 
o_o 
0.0 
o_o 
0.0 
0.0 
a.a 
o.a 
a.o 
o.a 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
7 . 1. 
0.0 
0 . 0 
o.o 
0 . 0 
0.0 
7.6 
a.o 
0 . 0 
0.0 
0.0 
7.4 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0 . 0 
o.a 
7.2 
4.0 
0.0 
0 . 0 
7.8 
7. 8 
0.0 
0 . 0 
0.0 
7.8 
o.a 
0 . 0 
0.0 
0.0 
3.0 
7.6 
a.o 
o.o 
7.8 
7.8 
0.0 
0.0 
1.0 
0.0 
0 . 0 
0 . 0 
0.0 

1. 2 

o.o 
o.o 
o.o 
o.a 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 

31.3 
o.o 
0.0 

31.3 
o.o 
o.p 
o.o 

30 . 5 
o.o 
o.o 
0.0 
o.o 
0.0 

30.8 
o.o 
o_o 
o.o 
0.0 

30.5 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
0. 0 
o.o 

30.0 
o.o 

30.8 
0.0 

31-3 
o.o 
0.0 
0.0 

18 _0 
4 . 0 
0.0 
0.0 
0.0 

22.6 
18.0 
30.8 

0. 0 
o.o 

31-3 
31.3 

0 . 0 
30 . 5 

0.0 
0.0 
o.o 
0.0 
0 . 0 

6.2 

o.o 
o.o 
0. 0 
0.0 
0.0 
o.o 
o.o 
o.o 
0.0 
o.o 
0.0 
o.o 
0.0 
o.o 
o.o 
o.o 

63.3 
o.o 
o.o 

19.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0. 0 

60.0 
o.o 
o.o 
0.0 
o.o 
o.o 

16.0 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 
·o.o 
o.o 

63.3 
o.o 

63.3 
0.0 
o.o 
0.0 
0. 0 
0. 0 
0.0 
o.o 
o_o 

63.3 
12.0 
63.3 
o.o 
6.0 

63.3 
1.0 
0.0 

63.3 
o.o 
0.0 
o.o 
0.0 
0. 0 

a.a 

o.o 
o.o 
o.o 
o.o 
o.o 
0.0 
0.0 
o.a 
0.0 
o.o 
0. 0 
0.0 
0. 0 
o.o 
0.0 
o.o 

91.0 
0.0 
0.0 

40.0 
0.0 
0.0 
0. 0 

. 0.0 
0.0 
0.0 
o.o 

·o.o 
0.0 
o.o 

84 .0 
0. 0 
o.o 
0.0 ' 

29.0 
0.0 

35.0 
0.0 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 

91.0 
0.0 

91.0 
o.o 
o.o 
o.o 

'o .o 
o.o 
o.o 
o.o 
0 . 0 

91.0 
10.0 
91.0 
o.o 

91.0 
91.0 
o.o 
o.o 

91.0 
o.o 
0. 0 
0.0 
0. 0 
o_o 

13 .2 

Units are in TAF 

May 

106., 
0.0 
0 .0 
0.0 
0.0 

77.0 
0.0 
o.o 
0.0 
o.o 

79.3 
0.0 
0.0 
o.o 

26.0 
107.4 
107.4 

0.0 
57.0 

107.4 
69.0 
41.0 
0.0 

84_0 
4.0 
0.0 
0. 0 
o.o 
0.0 
0.0 

107.4 
o.o 
o.o 
o_o 

107.4 
o.o 

107.~ 
0.0 
0.0 
0.0 
0 .o.. 

20.0 
0.0 

61.0 
o.o 

107.4 
0.0 

107.4 
o.o 
o.o 
o.o 

107 .4 
107.4 

o.o 
0.0 
0.0 

107.4 
14.0 

107.1. 
0.0 

107.4 
107.4 

o.o 
o.o 

107 .4 
0.0 
o.o 
o.o 
0.0 
o.o 

32. 1 

Jun 

118.9 
o.o 
o.o 
0.0 
0.0 

47.0 
0.0 
0.0 
o.o 
o.o 

46.0 
0.0 
0. 0 

90.0 
72.0 

120.0 
120.3 

o.o 
0.0 

120.3 
120.3 
95 .0 
0.0 

101.0 
0.0 
0.0 
0.0 
o.o 
o.o 
o_o 

120.3 
o.o 
0.0 
0.0 

120.3 
0.0 

120.3 
0.0 
o.o 
0.0 

120.3 
66.0 

0 .0 
58.0 
0.0 

120.3 
0.0 

120.3 
0. 0 
0.0 
0.0 

62 . 0 
116.0 
24.0 
0.0 
o_o 

120.l 
1.0 

25.0 
o.o 

120.3 
120.3 

o.o 
0.0 

91.0 
o.o 
o.o 
o.o 
0.0 
0.0 

36.8 

Jul 

0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 
a.o 
0. 0 
0.0 
0. 0 
o.o 
0.0 
0.0 
o_o 
o.o 
0. 0 
0. 0 
0.0 
0.0 
0. 0 
0.0 
o.o 
0.0 
0. 0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
o.o 
0. 0 
o.o 
0.0 
o.o 
0.0 
o.o 
o.o 
o.o 
o.o 
0. 0 
o.o 
o.o 
o.o 
0.0 
o.o 

82.0 
0.0 

34.0 
128.5 

0.0 
o.o 
1.0 
0.0 
0.0 
0.0 
0.0 
o.o 
3 . 5 

Aug 

o.o 
0.0 
0.0 
o.o 
0.0 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.a 
0.0 
o_o 
0.0 
0.0 
0 . 0 
0 . 0 
0.0 
0. 0 
0. 0 
0.0 
0.0 
0. 0 
0.0 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o_o 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0.0 

11 .o 
o.o 
0.0 

113 . 0 
0.0 
o.o 
o.o 
0.0 
o_o 
o.o 
0.0 
0.0 

1.8 

r- • c.. 1 / c_u 

Sep 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0 . 0 
o.o 
D.O 
o.o 
0.0 
o.o 
0.0 
0.0 
o.o 
o.o 
0.0 
0. 0 
o.o 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
o_o 
o.o 
o.o 
0.0 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
0.0 
o.o 
o.o 
0.0 
o.o 
o.o 
0.0 
0.0 
0.0 
o.o 
o.o 
o.o 
0 . 0 
o.o 
o.o 
o.o 
0.0 
o.o 
8.0 
o.o 
o.o 

90.2 
0.0 
0.0 
o_o 
0. 0 
0.0 
0.0 
0.0 
o_o 

1.4 

Total 

225 .o 
o.o 
o.o 
0.0 
o.o 

124.0 
a.o 
o.a 
o.a 
a.a 

125.J 
o.o 
o.a 

90.0 
98.0 

227.4 
413.2 

o.a 
57.a 

318.a 
189.3 
136.0 

o.o 
"226.9 

4.0 
0.0 
a.o 
o.o 
a.o 

45 . 2 
J71.7 

o.o 
0.0 
o.a 

301. l 
o.o 

278.7 
o.o 
o.a 
0.0 

12a.3 
86.0 
o.o 

156.2 
4.0 

412.8 
0.0 

421.0 
7.8 
a.o 
0.0 

187.4 
235.2 
24.a 
o.o 
o.o 

404.6 
58.0 

426., 
1-0 

J58.7 
802.0 
198.4 

0.0 
384.1 

2.0 
o.o 
o_o 
0.0 
o.o 

107.4 
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Table 3-2 

CENTRAL VALLEY PROJECT DEL TA EXPORT CAPABILITIES 
Theoretlcal Maximum Export, Pumping, Conveyance Capacity, and D-1485 May, June Limitations 
Only. 

Month 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Days/ 
Month 

31 

28 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 

Tracy 
Avg. 
CFS 

4,15011 

4,20011 

4,250 11 

4,30011 

3,00021 

3,00021 

4,6003/ 

4,600~ 

4,50011 

4,20011 

4, 15011 

4,150 11 

Multiplier 
CFS lo 
Ac.-Fl. 

1.9635 

• 
II 

.. 
" 

.. 
" 
.. 
h 

. 

.. 
II 

Maximum 
Tracy 

AF 

255, 177 

233,260 

261,326 

255,672 

184,466 

178,515 

. 282,847 

262,847 

267,773 

258,252 

246,946 

2ss, 1zz 
2,962,458&1 
+195,QQO 

3,157,458 

SWP/CVP 
Banks 
AF'' 

0 

0 

0 

0 

0 

0 

65,000" 

65,000~' 

65,000" 

0 

0 

_o_ 
195,000 

Total CVP Tracy Export ObligaUons: 3,353,736 (Table 1). 
Total Over Obligation: 196,276 AF or 10.9 percent or Group II obligallon. 

Absolute 
Historic 

Maxlmum51 

AF YR 

254,400 1990 

235,700 1988 

263,370 1984 
258,200 1987 

164,300 1966 

178,500 1965 

282,900 1989 

282,900 1989 

273,300 1988 

259,300 1989 

247,800 1989 

256,100 1986 

'2,976,770fl/ 
_ +19~.ooo 

3,171,770 
' 

1
'Tracy export limlled by conveyance capacity or lhe Della-Mendola Canal (OMC) which decreases 

from 4,600± crs at Tracy Pumping Plant lo 4,150 crs at O'Nelll Pumping Plant (upper DMC reach). 
Does not rerlect waler quallly !imitations or impacts rrom scheduled or unscheduled outages, incidental 
lake restrictions under ESA, or pulse flow export restrictions. 

21
Tracy export limited to 3,000 crs pursuant to D-1485 for the protectio.n or striped bass. 

31
Maxlmum permllted export rate under U.S. Army Corps or Engineers diversion permit. 

NPumpage of Cential Valley Project (CVP) water, totalling 195,000 acre-feet (AF). by Stale Waler 
Project (SWP) lo makeup for May-June 0-1485 export curtallmenls by CVP. Does not Include 
pumping for Cross Valley Canal contracts. 

51
8ased upon period of record 1953-1992 . 

.. Absolute maximum annual water year export was 2,895 ,351 AF for the period of October 1987 
through September 1988. Adding 195,000 AF SWP/CVP equals 3,090.351. . . 


